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TIio Y»‘:ir-]i(jok of Fa^'ts in ScioiK'c and Art,” compiled 1)^ 
Mr. Joiiu Tiinbs, is foo wrll known to nsjUirc any special 
notice. Tlifi volume for 1872 is just puhlislied. It contains 
lie usual notices, carefully selected, coiinccti'd with every hrancli 
of science, theoretical and uj)plied, and with int>st of the 
technical arts,’ 
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SPOTTISWOODK AND TO., .NEW-STUKF.T fjQUAIlE 
AXU PART lAHliXT bTUUBT 



DR. W. B. CARPENTER, F.R.J^., 

PKESIDEXT of the BRITISH ASSOCIATIOX. 

{With a Portrait.) 

This distinguished physiologist wns born at Exeter in 1813, 
but was brought up at Bristol ; his father being the itev. Dr. ]..int 
Carpenter, a well-known Unitarian ministtTaiul selioolinasler of 
high reputation and influence in the West of England. In 1828 he 
became a pupil of the late Mr. .T. B. Estlin, a medical jiractitioner 
of Bristol, and sub.sequently attcutled the Bristol INledical {School 
and the Bristol Infirmary for study and pract ice. His taste for ac- 
quiring scientific knowledge, wliich hatl l(‘d him first todi'sire to bo 
an engineer, was much encouraged byliearing the lectures given 
at the Bristol Philosophieal and Lit»‘rary Institution. In the 
winter (^f 1832 he aceompaniod Mr. Estlin, then in intirm health, 
to the AVest Imlies, where ho resided four months on a. sugar 
estate in St. Vincent, and visited Granada. He came to U(nulon 
in 1834; here he attended lectures at University Colleg.*, and 
medical and surgical practice at the Middl<*sex Hosj)iial. acting 
for a time as clinical clerk to Dr. AVatson: he also attmnled the 
course of Dr. Grant on Comparative Anatomy. In tlu' aiitunni 
of 1835 he passed his examination at the (College of Surgeons 
and Apothecaries’ Hall ; after which he wmit to Eilinbnrirh, and 
there studied physiology under Dr. Alison, Materia Ah'iliea 
under l»r. Christison, and clinical medicine in tin* Royal Infir- 
mary, where he was clinical clerk under i’rot'e.ssors Alison, 
Christison, and 4’raill. 

Of tin* Royal Aledical Society at Etlinlairgh, Ik' was elect rd 
the first of the four annual ])r(;.sidi'nts in tin* yea,r 1837, 
and delivered the oration at its cent eiiary eommemoiMlion. It 
W'as to the same society that In* n'atl an essay “On the Volun- 
tary and Instinctive, Actions of laving Beings," which contained 
the germs of some principles t hat have since l)oen developeil in 
his treatise (Hi tlie jiliysiology (»f the nervous systi*rn. 

He muxt resolved to enter upon gtin-ral practice at, Ihisroh 
and having been offered tlie lectureship on Aledieal Jiirisprudeneo 
at th(^ Medical School there, Mr. (\;rpenter s<-ltled in that eitv, 
and delivered his fir.st course of lectures in the summer si'ssion 
of 1837. His leisure hours were still ap)'ru-d to seientiiie, 
researelies ,; and in the same year he contrihuti'd an artieh; on 
yeget.ible pliysiology to the Jiritixh and Fornifti Mrdicaf AVvvVw;, 
edited by Dr. l'orl)e,s and J>r. (’oiiolly, an<l wrote the University 
ofEdinIturgh studeaits’ jirize essay, “On the Difforenec of tlie 
Laws Regulating Vital and Physical IMienomena." Tlie sub- 
stance of this appeared in the Edinhvr(]h Few PJiilosojdiicat 
Journal for April, 1838 ; to wdiich date also belong tw'o articles 
by him in the British niid Foreif/n Medical lievino ; one o|^thf‘m, 
“Physiology an Inductive Science,” being a criticism ipf part of 
Dr. Whewell’s book, Histor?/ of the Inductive .• the 

other, “On the Phys'oiogy of the iSpinal Marrow,” discussing 
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tlio principle of reflex action, then recently propounded hr Dr. 
Marshall Hall. 

Dr. Carpenter’s first hook, piihlished in 1838, was a treatise 
on Gemrai and Comparative Vhysvdogif^ designed as an in- 
troduction to the study of human }>livsiology, and as a guide to 
tile philosoidiical pursuit of natural history. He took his M.D. 
degree at Kdinhurgh, in 1839, sending in as his thesis a disser- 
tation he had read at the Ko3’al Medical Society, on the physio- 
logical inferences from the structure of the nervous system of 
invertehraU; animals. This treatise, which olttairied the gold 
medal of the University, npj/lied the doctrine* of reflex action to 
the nervous systems of articulated and molluscous animals. It 
tended to supersedf' the opinions of Grant and Newport, based 
on Sir Charles IhlTs views of the functions of different columns 
of the sjtirial cord in vertebrate animals. For it suggi-sted tho 
idea each nervous ganirliou being an independent ci'iitre of 
reflex action for the* organs connected witli it, tlie actions of all 
tlic ganglia being co-ord lined by' that of the brain conveyu d 
through tlie fibrous strands proceeding from them. This idea 
was at oiiee !ul<']'ted by I'ndes.sor Owen and other eminent 
physiologists, and in 1843 Mr. Newjtort gave it his full adherence, 
in a memoir he furnished to the ]*hifoso)ihuaf Iravnactivni^. 

The accr jitancit of such works from Dr. Carf»enter’s pen, and 
till' growing im])ortance of these inquiries, led him to give up 
medical practice, and divole himself wholly’ to writing, teaching, 
and l('(‘turing on ]»hysiological science. He ('xchangi'd his 
lectureship on IMedical Jurispruih'iice for that on Physiology at 
th(' IJrit isli School. A second edition of liis first bf>ok was 
speedily followed by his “ Princijdi'S of Human Physiology’.” 
Hut it was not till ItS/il that these tri'ntises were recast in an 
improved form, and con)]»k't('d in agreement with tlie. more 
ailvanced stale of knowledgi*. Tliey’ were declared by Sir Heii- 
jaTiiin Jh’odic, in 18(51, at the annual meeting of the ]io}al 
Society, to liavc '‘served more, ]>erliaps, than any olliers of tlicir 
time, to ]u'omoti' the study’ f)f those seicnet's ; ” and the same 
high authority coiiimcniled their “ch-pth and extent of original 
tliought on most of the great (piestions.” 

Microsco]iic rcseaivh, too, lias long been a favourite pursuit 
of Dr. ( ur]H ntev, vbo sju'iil on the juireliase of a niierose(-]»e 
the 30/. studi Ills’ prize he won at Edinburgh University. He 
turned his attention to the structure of tlie sliells of mollusca, 
Crustacea, and eidiiiiodermata ; upon wliich tlie earliest results 
of his invest ij:ations M'erc laid before the flritisli Association in 
18 tr>. They were exteniled by the aid of grants from the Hritisli 
Assoeiation, and aj)])eared in its Deports for 1845 and 1847, 
illustrated by forty lithographed plates from original draw’ings. 
Tlie cfl’eet of these inquiries, which attracted much notice from 
miiiuftit scientific men, was the di.seovery of distinctive modifi- 
cations iiVNfcthe structural arrangement of shells, characteristic 
of natural ^oups. Ou tho group of bruchiopods, in particular, 
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Dr. Carpenter Trrote a special memoir treating of this feature, 
'w^hieh was prefixed to Mr. Davidson’s great work on llritish 
fossil braehiopods. issued by the Paheontograpliical tSoeiety. 

Dr. CarpcTiter had already removed from Bristol to London, 
having been appointed in 1844 Fullerian Professor of Pliysiology 
at the Royal Institution. In that year he was elected a Fellow 
of the Royal Soeidy. In 1815 he became joint leetur(‘r, with 
Mr. Adams, on Anatomy and Physiology at tlu* London Hos- 
pital, where he ctmtinued to lecture during twelve years. At 
the end of his throe years’ tenure of the professorship at the 
Royal Institution, he was a]ipointed by the trustees of the 
British Museum to the iSwineyan lectureship on gc'ology, tenable 
for five years. In the same year, 1S47, he was made Lxaminer 
in Physiology and Comparative Anatomy to tlm University of 
Lond<jn. About the same time he succeeded Dr. h’orbes in the 
cditor.ship of the British and Forcujn Medical Remew. with 
■which the Medico-Chirunjical diennv wjis thene(‘fi)rth united. 
He had already written much in that journal on tin*, physitdogy 
of the nervous system: and his article of October. 181(1, on the 
brain, dealt a fatal blow to the Gall and Spurzheim system of 
phrenology. Prom January, 1818, till he reliinjuished the 
editorship, in 18.V2, the Revicvi contaiinal a variety of discus- 
sions from his pen. Amongst them were those on SU'onstrnp's 
view of th(‘ “Alternation of Generations,” and Sir J. G. Dal- 
yell’s inquiries concerning the Devehqunent of ^Io(»phytes; 
followed by remarks upon Professor Owen’s essay on Partheno- 
gen(‘sis. Dr. (’arpimters views on the essential difference 
between products of the gemrniparrius an<l the si'xnal or gene- 
rative methtids of reproduction, wdtb respect to tlu* so-called 
“alternation” of form, w'en? confirmed by tbe indejumdent 
res(*arelics of Professor Huxley. Writing on the predisposing 
onuses of E[»idemie Djsea.ses, in January, 1858, his attempt to 
trace a common moch* of f»peration for all the known agencies 
preparing tlie body to receive and foster zymotic poisons excited 
niueh atleutioM. 

In 1849 Dr. Carpenter succeedetl Dr. A. T. Thomson as Pro- 
fessor of Medical Juri.sprndence at University College, London ; 
and in 1852 he hecame Principal f*!' University Hall, an insti- 
tution, like the Halls of Oxford and Oam}>ridge., for the residence 
of students in that college. Meantime, ho began a iio,w series 
of researches in a fresh department of natural history, that of 
the Foraminifera, his labours in which have been very minute 
and extensive. It was especially for those, hut with refereneo 
also to his other si’ientific works, that the Royal Society awarded 
him one of the Royal medals in 1801 ; four memoirs having 
been successively presented by him, from 1856 to 1800, upon 
the structure of the Australian and Philippine species of this 
class, which had ]»een placed in his hands by Mr. dries and 
Mr. Cuming. In the course of these researches, I\p. (Jarpenter 
proved the entire fallacy of D’Orbigny’s artificial system of 



0 


DR. W. B. CARPENTER, P.R.S. 


classification, and laid the foundation of ii natural system, Dasea 
on those |>eculiarities in the internal structure as well as con- 
fip;uralion of the shell whicli are most closely related to the 
physiological conditions of the animal. In 1862, co-operating 
with Messrs. Parker and Ilupert Jones, who had examined an 
ext<*nsive .seri^‘s of less-developwl tyf*es, he completed for the 
Kay Society a systematic “Introduction to the Study of the 
Poraminifera.” His first contrihution to science on this subject 
had heen a ]iaper on the Nummulites, in the Jf>nrnid of fhr. 
Geoh><find SovUti/, in 18o(». Another .special branch of original 
investigation was that which he took up in 18o4, upon the de- 
vcloj. merit of the cmhrvos of the roek-wlndks at Trnihy. and of 
tile “ peclihrancliiate gastcroj»ods " in general ; with reference 
to wliieli his eonciusioiis, diffcj'imr frf»m those of I\or*en and 
Daiiielsscn, have licen eonfirmed hy M. Clajinrede and other 
trnstwortliy iininirers. Tlie Oinoids, wliich form a very con- 
S])icuons tyj»(> ol' tlie marine fossil fauna, hav(' occiijiied a large 
share of liis attention, as is sliown hy his laborious examination 
of tin struct ur(', pliysifilugy. and development of the Comatiila, 
tlu' only living example then, in J8(>2, accessible to niinutc! 
study. 

Among the ('Veiit'^ of Dr. C.irpent('T'’s personal career, we have 
to record that in May, IHofi. he was elected Ih.'gistrar td the 
University of liondon. He gave up, in 18o9, botli tlie charge of 
University Hall and liis Profe.ssorship at University (’ollegtj. 
Improved editions of his bo«»ks on general, coinjiarativi-, and 
hiiinaii pliysiology were in haml l>efore his aj>}H>iiitnit'nt To the 
Kegist rarshi]!, as well as a manual ealleil “The Microscope and 
its Kevelat ions," which has been widely po]>ular with amateurs 
of natural history. J)r. Uarpiuiter has u}»on several occasions 
taken an ('ll'eetivc ]>art in the ])hiIosoj>hieal controversies of the 
day. In an essay “On tlu* I'arioties of tlu* Human Kace,” ho 
gav<‘ (h'cided support to the doctrine of the unity of ovir species, 
III ISotfi he eoniniimieated to tin* Koyal Society an I'ssay “On the 
Mutual Helatioiis of Vital and Physical Force,’’ applying to 
])liysiology tin- same }»rinei}»Ies that Mr. Grove had then recently 
brougiit into vii’W on the Correlation of the J’h 3 \sical Forces. 
The plu'nomena of mesmerism or hypnotism, and of what has 
been called ('led ro-))i<>log 3 ’, have Ixmii explained b}’' l)r. Car- 
penter as ])roilueed ly the automatic action of the unconscious 
mind, under the inlluenee of suggestion ; and ho has latterly 
shown that all tlu* gi'iniine instiniees cited in bcdnilf of “ spirit- 
ualism ” ma.y be referred to this cause. The articles in the 
Qnmtfi'h/ lierinr u}>on the.se sulj<^ets, ascribed to his pen, have 
powerfully helped to explode ignorant and superstitious fancies, 
Hy popular lectures al.so, delivered in London and Mancliester 
to audienci\s of the middle and working classes, he has sought 
to diffii^e a .soinuh'r gcmeral notion of tlic organic connection 
■between mW and body. Hiszc'al for the intellectual and moral 
improvement of the people has been proved by the part he has 
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taken in efforts for their direct instruction, as in the St. George’s 
Hull Sunday afternoon lectures; and by his arguments for tem- 
perance, based on a scientific examination of tlie effects of 
alcohol upon the lx)dily system. It may not seem out of place 
here to mention that he is the brother of Miss Mary Carpenter, 
the benevolent lady whose life-long labours for the moral train- 
ing of neglected children, for the reform of young criminals, and 
for the education of the female sex iu India hare been repeat- 
'^•dly noticed. 

We have now’ to speak of the important national undertak- 
ing for the extension of science which Dr. Carpenter has con- 
triliuteil to bring alKJUt. Having visited Professor Wyville 
Thomson at Pielfast, in the spring of 1868, for the jmrpose of 
prosecuting, in eonjunetion with him, some further res(‘aivhes 
into the strueture of the Crinoids, I)r. Carpenter was induced, 
,‘it his friend’s suggestion, to propose to the Council of the 
Royal Society, being then one of its vico-]>residents, that thev 
should apply to (b)vernnient for the use of a vessel fitted 
carry on biological researches in sevas deeper than any tliat liad 
yet Ixrn cxplortnl by the dr<‘dge. This application w'as success- 
ful ; and the first researches, coniluctod iu that year l>y Dr. 
Carpenter and Professor Wyville Thomson, in tlie L'ujhtDUKj^ 
were so valuable not only t(> biology, but to the science of 
jdiysics, that much more complete provision was made for 
tlieir eontinuanoe and extension in the follow’ing year. H.M.S. 
Pitmipinv was therefore engaged nearly five months, in 1861b 
tinder the charge, successively, of Mr. J. Gwyn Jeftri'ys, Pr(»- 
fessor Wy\’ille Tliomson. and Dr. Carpenter, in the North 
Atlantic Ocean. In the summer of 1870, with the same ohjeets. 
I tr. Carpenter went, iu the Poratpiur, to the Mediterranean: 
nml he again visited tiiat sea last year iu the surveying-ship 
Shaimmhr^ chiefly to make ;i. flioroiigh investigJition of the 
Gibraltar current. 

The detailed results of these explorations .are to be found in 
successive Repr)rts to the Royal Society. Theyo])(‘n to our view 
a wonderful and interesting prospect of life in the ocean. 
I list ea<l of being Cfinfineil to the depth of 360 fathoms, as w^as 
formerly supposed, it is now diserivcred that animal life exists 
in great variety at a depth of at least, throe miles, W’hore the 
water-tveight is three tons on every sipiare inch. It seems pro- 
bable that there is no depth at w’hich life doe.s not exist. In 
this newly-discvovered region of living nature we find an immense 
multitude of animal forms that were before unknown. Many, 
too, are found to represent types long since extinct in the upper 
waters of the earth, and throw’ much light on the conditions of 
animals w'hose past existence is known from their fo.ssil remains. 
With regard to the North Atlantic Ocean, a geological question 
of high interest, that of the continuity of the presen^deposit 
at its bottom w’ifh the chalk formation of Europe, iii likely to 
be cleared up by these researches. Tliey promise to determine 
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the rplations of the distrilmtion of submfirine zoology to climate, 
and they may pcrliaps aid to Kotthj the doctrine of the descent 
and modillcation of species. Viewed in evcrj' direction, thi» 
field of observation is manifestly productive of j^and additions 
to our knowledge of nature. Pnjblems that are suggested by 
the facts already discovered claim a satisfactory answer. The 
startling differences of .submarine tem]>er.iture, in contiguous 
Fpact‘s of <x*eMn ; the continual movement of general oceanic cir- 
culation, between the polar and equat<>ri;il regions; the almost 
glacial climate of the deepest sea-hottom, even at the Equator; 
the means of nutrition and mode of ri'spiration for animals at 
extreme dejAhs ; the universal diffusion of organic matter in 
the ocean, with the contrast In'tween this and the Mediterranean, 
wdiere scarcely any lib; is found at the deep bottom ; the pene- 
tration of light to great dqiths, WMtli its induenee on vitality; 
tile dii.'ets of liiiely divided matter on thi' colour of the sea — 
thest! art? some of the facts and (jnestions that demand our con- 
sider, alion, Th(' Deeje.sea Explorations of Dr. (larpeiitcr and liis 
colleagues introduce the mind to a ucm' world. 

It lias lieen known for some time past that her Majesty’s 
Govenimioit, following th(' examjtle of Oi'mianv, the Tiiited 
States, and Austria, had eonsented to send out aseieiitilie ex]i«:?di- 
tioii to eiivumijuvigate the ghibe. The .scheme which has been 
adopted, and for the execution of which H.M.S. ClutVvuqvr 
]»ut To sea in November, is that of J>r. Carj uniter, who laid 
it before i\Ir. (losehen, Eirsl J/urd of th(» Admiralty, in June, 
1S71. Ill- olitaim-d for it a favourable response, which was 
eommuniiated to the British Association at its meeting in Edin- 
burgh ; afltT uhieh a formal ap]dication wais made by theJioyal 
Society. Its jirincipal olqect is the extcaision to the three great 
oceanic basins of the earth — namely, the Atlantic, the Indian 
and Soutlu'rn Ctcean, and the Pacilie — of those physical and 
biological explorations wdiieh Dr. Car] 'enter and Profes.sor 
"Wyville Thomson have commenced in the parts of tlie North 
Atlantic nearest Kunipe, and in a jKirtiou of the Mc'diterranean. 
ll is desired, in tJie first place, to ascertain the physical con- 
ditions of the dee]) in those great oceans ; the moA-ement, the 
t('mperature, and the conijKjsition of their w'aturs, as w'ell as to 
sound their de])th ; in the second place, to Icani all that can be 
discoA'creii of the living animals the}' may contain ; what they 
arc, and hoAV they live; wdiore they are located, by what laws 
their distribiuion is regulated; and what relation they bear to 
the fossil fauna of remote geological history. This magnificent 
task will r(H]uiro the servie(*s of the expedition during tlirc*c or 
four years. It will reflect much honour upon the British Navy, 
and siiA’e the reputation of our country with intelligent foreigners, 
who may justly expect that tlio nation which has sliips on ever}’ 
sea, an^ colonies in every clime, should spend a trifle from its 
enormous ’X;*alth for the advancement of science. 
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Mary 80 MERV 11 . 1 .E (lied in Deeeml'or, in the neip:hboiirhood of 
Naph'S. where she had of late years taken np her residence. Jf 
she had survived until the 29th of this month she would have 
entered on her O.'lrd year, having been born in Roxburglishire on 
tlic 2r)th of I.U'ce.rnber, 1780. Her father, the late Vice-Admiral 
Sir William George Fairfax, Knight Banneret, and Lord Dun- 
can's flag-captain at, (’amjH'rdow'n, was English, and the younger 
son of Mr. .TosejE Fairfax, of Bagslntf, in the county of Surrey. 
On going with his shi]) to Seotland. he married there, first, in 
1787. llannali, daughter of llie Kev. RolxTt Spears: she died 
childless in 1770. Sir Willi.am married, secondly, Margaret, 
claugliter of J\Ir. Samnel Charters, Solicitor of Customs for 
Scotland; and slii‘ w'as the motluT of Mrs. Somerville and the 
late Sir Henry Fairfax. All that is known of Iut early life is 
tlial she was a great Header, even from childhood, and that she was 
broughtupat a selioolat Mussel hnrgh, in the vicinity of Klinhurgh. 

Before m.any of the most di.st inguished enltivator.s of pliysical 
science were born, Mrs. Somervilb' laid alr(*ady taken her place 
among tli(! original investigators of nature. In tin* yetir 1820 
she ]U’esent(Ml to tJie Royal Society a pa]>eron “The Magnetizing 
power of the more RtdVaiigible Solar Ray.s,” in which she detailed 
her n petitioiis of tlie ('Xpi'rini(*nts m.ade ]>y Morichini of Rome, 
and Bcrard of IMoiitpelicT. The j>aper had for its object to pnjvo 
wliether solar liglit is a source of inairuet’C power. By means 
of a j'rism the coniponeiii rays <tf a sunbeam were separated, and 
tho.se whieli are tiow known as the ehymieal or actinic rays wore 
allowed to fall ujon delicately junsed needles of various sizes 
wliicli liatl ]>een previously ju’oved to be devoid of magnetism. 
In every instance the steel exhibii<-d the true nnignetic character 
after an exposure of several hours to the violet light. Experi- 
ments Avert* tlum made by covering uninagiietie needles with 
blue gla.ss sluules and placing them in the sun, and in all cases 
they became magnetic. From tliese ex]>erimeuts Mrs. Somer- 
ville coiieluded that the mort* refrangible rays of the solar 
spectrum, (wen in our huitiide. have a strong magnetic influence. 
This communication was printed in the Phi/iusopkical Trans- 
actions at Xhv Uwwi \ it led to much diseu.ssiori on a very diffi- 
cult point of experimental iiujuiry, which was only set at rest 
some years lattT by the resea relies of two German elect rici.ins, 
Riess and Moser, who showed that the action upon the magnetic 
needle was not caused by tlie violet rays. 

In l^lf 18112, Mrs. S<>inerville publislied her Mtehanism 
of the This book, her only strictly astrommiical 

work, which is largely deriA^ed from Laplace's celebrated 
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treatise, La Mlcanig^ic Celeste^ and is understood to have 
been originally suggested by I^ord llrongliani, was originally 
proposed by its author as one of the publications of the Society 
for the Diffusion of Useful Knowledge ; but, bi-ing moulded on 
too large a scale for their series, it was given to the world in 
an independent shape. A few years later her name became 
ipore widely known by her Ccnwra'ion of ihc Phi/sical Sch7}ccs, 
which obtained the praise of the Quarterly Jit view ns ‘‘original 
in plan and perfect in execution,” and, indeeil, “ a true ‘ Kosmos ’ 
in the nature of its design and in the multitude of materials 
collected and condensed into the history which it affords of the 
physical phenomena of the universe."’ This she followed up 
with her Physical Gcocfraphy, which, as its name imports, (om- 
prises the history of the earth in its whole material organi- 
sation. These two works, in addition to their popularity in 
this country, as testified by the many editions through which 
they have passed, have been translated into several foreign 
languages; and their auth(»rs services to geograjdiical scienco 
were recognised in 1861) by the award of tlie Victoria medal of 
the Iloyal Geogra fill i cal Society. In the sanu' year she gave to 
the world her Molecular aiul Microscopic Science, a work which, 
to use the ex}>ressio!i of a. writm* in the pAllulmryh Peviev\ 
“contains a complete eons])(‘ctns of some of the most recent and 
most alistruse researches of modern science, and descrilies admir- 
ably not oidy the discoveries of our day in the Held of fdiysics 
aiul chymistry, but more esjieeially the revelations of the micro- 
scofie ill the vegetable and animal worlds.” 

The publication of such a work as that last mentioned, by a 
lady in, we belie ve, her eiulitietli year, is Mithoul a fiaralltd in 
the annals of science. In it, that which most forcibly strikes the 
reader is the extr’a{mlinarv }»oW'er ol‘ immtal assimilation of 
scientific facts and theories which is dis])layed by its author. 
In it, Mrs. Somerville first gives us a. ch^ar account of the most 
recent discoveries in organic chymistry. in the elementary con- 
dition of matter, and tells us of the latest researches into the 
Fjmtliesis of organic carbon conijiounds. She lU'xt le.'uls us on 
to the rdations of polarisatimi of light in crystalline form, and, 
quitting the subject of nioleeulnr j i ysies vith an account of 
the fiheiiomena of s]M>ctriim analysis as afifdied to the stars and 
nebula*, she begins the consideration of the microscopic structuro 
of the veget.able world ; tlu ii ]tassiiig in review the whole of the 
organisms from alga- to exogenous jilanfs, sho lands us in her 
second volume anumg the functions of the animal frame in its 
lowest organisatiims. and describes the morphology of the various 
groups of animals from the pi*otozoa to the mollusc. In thus 
traversing this immense field of modern scientific inquiry, Mrs. 
Somerville does not attempt to generalise to any great extent, 
much less to bring forward any original observations oulh iKiries 
of her own; but, as she modestly hints in lu'r pref:i*ff^he has 
simply given, in plain and clear language, a resume of some of 
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the most interesting results of the recent investigations of men 
of science. 

For some few yenrs before her death, Mrs. Somerville was in the 
receipt of a literary pension, bestowed ujx)!! her in recognition 
of her sendees t-o science. This was the nation’s tribute to her 
worth. But among men of science a far liigher value than 
pecuniary grants can liave is 8(*t upon those rewards which can 
be l^oslowod only by such as Gin appreciate the labours and 
aims of a toiler in the scitmtific field. And these Mrs. Somer- 
ville rcc('ivc<l. The Koyal Geographical Society, as we have said, 
awarded her its medal ; tho lioyal Astronomical Society elected 
her, in 183-1, one of its honorary Fellows, the same honour being 
at the same time liestowi'd upon Miss (’aroline Ilersehel, the only 
two ladies on whom siicli a distinction was evi'r conferred. 
The Id llows of the J?oyal Sr>cii*ty also signihcfl their appreci' 
ation of her works, and tlnn'r ]>ersonnl regard for their author, 
by subscribing for a laist of Mrs. Somerville, whicli Chantrey 
executed, and wliieh the Duke of Sussex puldicly presented to 
the Society in 1812, in Ids own name and in that of the sub- 
scribers. Tills monument adorns the Library of the Loyal 
Society. 

jyirs. Somerville was twice married. Marly in life she became 
the wife of Mr. SmuiucI Greig, who is described in Jitfrkes 
IWriific iis ‘‘a Cajitain and Gonimis>ioncr in th(‘ Knssian Navy.” 
Her iiiiion with Idin becanu' llu* means (»f devel()])ing her latent 
scientific jiowirs, as lie took great pleasure in matliemarical 
iiKiuiry, aiul carefully initiated lu*r in botii tho theory of mathe- 
matics and their ])ractical apjdication. Her second husband 
Wiis Dr. Willi, -mi S(»inervillc, a member of a good obi family of 
Scott ish extract ion. — 'I'imrs. 

OiavEU (’n vuLEs lAiM.vxrET., Vicomtr dk KoroR, the most 
eminent of French Egy]>tologists, and kec})er of th(‘ Egyptian 
J\luscuni in tlie Louvre. Having a doeidod inclination for }>hilo- 
logy, he made Inaiuent visits to the libraries of Paris, and de- 
voted his leisure to acijuiring a knowledge of the principal 
oriental languages. After learning Hebrew and Arabic, curiosity 
led him to llic study of hieroglyphics, which fascinated him so 
niucli that thcncidbrward he devoted himself exclusively to 
Egyjitian antiquities. He patiently laboured in deciphering 
liieroglyphical inscriptions for some eight or nine years. During 
this time his name was quite unknown in the learned world, but 
some of his earlier publications, in 18 H and IS-lo, attracted tho 
attention of MM. Letronne and Biot, mIjo introduced him to tho 
principal oriiaitali.sts in France. Tho Vicomte de Rouges works 
consist in great part of papers communicated to the Institute. 
He translated from the D’Orbigny papyrus in the British 
Museum the Egyptian romance of The Brothers, which was 
writteiii'in the r« ign of Si-ti Meneptha, 3,000 years ago; and ho 
also wrotl^an elaliorate work on a stelu of Rameses XII., which 
is presorvod in the BiblioLheqiie Nationalo at Paris, and whicli 
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records the migration of the Moon-Grod Chonzu from Thehos to 
the country of Bakhtan, in Asia; but the great acliicvcment of 
' his life was the translation of the Sesostris Ballad, written by 
the contemporary poet, Pindar, of Egyptian Thebes. 

Prof. A. M. Levy, of Breslau. His Ph<riiwian Sft(dics and 
Dictionary, as well as his Jetciah Coins, and a number of essavs 
and papers, cliiofly palmographieal, will always ri'main precious 
stores of information, wliatever new liglit sueeessivr diseuverit'S 
may throw upon subjects which he had so completely made 
hi.9 own. 

llExny BrnwER, Lord Palltxg, historical writer. 

Jacqfes Bahixet, the eminent Prencli asiroiiomer. 

Thomas Allom, architect. 

T HE Eev. Norman M*Lrx)D, IXD., of Glasgow. 

Sir John Bowuino, poet and linguist, ns well as political!. 

Alfred Forrester (“ Alfred Crow(juilI ’*). 

Horace MAYirKU-, writer of comic humour. 

Georoe Gray, F.ll.S., of the British Museani. 

J(>SKi’H GiLi.oTT, steel ]>en maker, Edgbastoii. 

Lewis Doxat, Ycteran journalist. 

C»»LoNr.L Bruxs, last surviying son of the poet. 

Henry G. liiAfsnovE, the YioUiiist. 

Ei.iz.iiiKTii. Lady Becuer, better known as Mi.ss O’Neill. 

Sami ei. Bamfok'd, the Lancashire radical. 

Thomas Ballantvne, journalist. 

Edwald tragedian. 

Fukdj.ru'K Gari'I’nter Skkv, O.B,, F.K.S., late Pnesident of 
the Loyal CNdlege of Siiirroiis. Fldiieated at tin' TTnivco’sily of 
I'idinburLdi, and afterwards in London undrr the eel.Lratc'd John 
Ab'-riift liy. he boeanie a nn'inber of the Gollego of Surgeons in 
1S‘J2. and ill wa'^ a]']»ointed neinonstrator of Aiuitoiiiy at 
Si. Bar: holoniew's. Slif»rlly afterwards, in eonjuiietiori Avith 
oth<T eminent surgeons, he est.ablished ih<‘ Altlorsgat e-street 
School of ^ledicine, Avln re he leetnre(l for Ten years, wlien ho 
Was a]'poiiit((l surgeon to tin* ( Jiarterhouse. j\lr. Skey bad, 
be.'.idt-', a larg*- ]U'ivate practice. Jn 18o0 he bocamo Hunterian 
Orator at the Oobegi* of Surgeons, in ]8o2 Professor of Jlinnan 
Anatomy and Surgery, in ISoo a member of the (-ourt of K;ca- 
miner.s. and in 1 S(;;i was elected to the 1‘re.sideney. Mr. Skey 
was a valuable contributor to the advancement of professional 
knowledge, and a ])a[)er on Muscular Fibre, published in th(^ 
7'rutisacfiuns of the Hoyal Socirty, obtained for him the Fellow- 
ship of that b*arne(l Institution. His last work, Lectures on 
Hysteria, went througli three editirms. His h*tter.s on Atliletics, 
especially in reference to exce.ssive training for rijpifcg. {ind 
on Alcoholic Diseases, publi.shed in The Times, 'dre, perhap.s, 
well known to many readers. 
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.Jonathan Bagstkr, the Ronior purtnor in tho firm of Bagster 
& Sons. “ The* deceased gentleman, by his efforts and enterprise 
us a publisher, was well known to all who have made Biblical 
literature the object of study. lie was the son of the late 
Mr. Samuel Bagster, the founder of the firm, and the originator 
of the scheme of Polyglot Bibles, with which the name is 
identified,” 

RoitEUT Barnes, tlie eminent cotton-spinner, of Manchester. 
He spent tlie later yt'urs of liis life in acts of benevolence, and 
founded the Coiivah'seeiit Hospital at Cheadle, at a cost of 
£•10,000, and a certified industrial school at Heaton Mersey, at 
a cost ofjL“J(K(K)(K ]Ir was lihcrnl to other local charities. 

E. T. (hrACJirAN. the distinguished young chemist, whose name 
is w('II known as one ofilir aufjiors of |he ammonia process of 
watf'i’ analysis. Jfe was killed by an exj'losion in his laboratory 
at Biiboland, in IIk* Ilarlz. <m tin- l^ot li of June. Four years ago, 
Mr. Chapman was tlie most industrious contriluitor to the 
Chemical Srn-iefy. Ib- will b<‘ especially remembered by 
cliyinists for Ids vciy beautiful rescaivlies ou “ limited oxidation,” 
and for Ids retuarkable laeulty of }>erforndng un]>romising 
cliyniical opei'afions with *|uant ital ivr accuracy. Last autumn 
he left England t<» take charge of a laruc wnoil distillery in the , 
Hartz. tiiid a sliort time ml'o liad eomni< iiced tlie manufaeture of 
nitrate of methyl on a nitrantie .<'cale. Vnder (a rlain conditions, 
nitrate of nu tliyl is terribly explo.sive. and it is supposed (for no 
one survives to tell what lo<»k ]ilaee) that the f(-rrible explosion 
M’hii'h shivered a bninb- proof buildinir. killing Mr. Cluij.man and 
two workmen who wei-e with him, wa.s au explosion of nitrate of 
nieihyl. If tin* sui'sianct* uas niirali* of methyl, the above 
lamentable aeeideiil furidslies another )>roof of tlie treacherous 
nalun* of e\])h^sives which, like idtro-glycerine and gun-cotton, 
c*<uitaiu hydropn'ii and (*arbou associated with nitrogen oxides, 
JNIr, Chaj>man uas only ‘J{> years oKl at tin* time of his death. 

A few years ago, il would have been deemed a strange thing for 
England to send out si ehemist to take charge of si CJeruian 
factory; but tliat the most promising of the young chemists of 
England should have fomnl no room for him here, and sliould 
liave taken service in a foreign land ainl ]>erivli('d there, is 
inelanclioly in the exireiue.— />'n7b// Midicul .JountaL 

Samvki, Fim.ky Bukesk Mouse, ;it the ripe age of (dghty-onc. 
Prof. IMorse's iianie will be for ever so closely as.sociated with 
the development of tin* electric telogra})h, that we feel it our 
duty U) give some imtiee, though it he a. brief one, of Ids life. 
Ho was tlic son of the Kev. Jedediah Morse, well known as si 
geographer, sind was born in Charlestown, Msissachusetts. on 
the *J7tli of AjM’il, 17‘J1. Samuel Morse was educated sit. Yale 
Colleger having determined to become si painter, he came 
to Fngland in 1811, formed a friendship with Leslie, who »9 
portrait he painted, and in 1813 ho exhibited at the lioysii 
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Acaflemy a colossal picture of ‘ The Dying Ilercnlos/ He re- 
turned to America, and endejivoured to estiiblish lurnself as a 
portrait painter, but without much success, until in 1822 he 
settled in New York, and paintixl for the corj)orati()n a full- 
length portrait of Lafayette, wdio was then on a visit to the 
United States. We find Mr. Morse agsiiii in Phiirland in 1829, 
remaining here until 1832, when he niturned to his oAvn country. 
His companion on this voyage was Praf. Jackson, the eminent 
American chemist and geologist, who was then returning from 
Paris, where the question of the time occupied in the passage 
of the electric current through a good conducting wire was 
occupying the attention of scientific men. Prom l)r. Jackson 
Mr. Morse appears to have first learnt that the ]>assage of tin? 
electric fluid was absolutely instantaneous, and it occiirrefl to 
him that it might bo used for conveying int(*lligenee from 
one plae(‘ to another. The iriends of Jh'of. Morse claim for 
him, that during the voyage he had wrift('n out the general plan 
of Ids t<'legra])hic arrangement. In 183-) he certainly placed in 
the New York I'niversity a model of his “ Keeording Klectric 
Telegraph,'’ and in 1837 he tiled his e:iveat a,t the Patent Otfieo 
in Washington. It was imt, however, until 1840 that tho 
patent was perfected, and llieii Prof. Morse set about g(*tting 
ids Itdegratih us('d. Four years, however, j>assed away before 
l^e suceiaded. tli(5 first ebictrie tel(*gpaplj coinphitcd in tho United 
States being the line between AVashingt on and Paltirnore, whieli 
began to work in 1811. »^iiiee that time tin* n'cortiing electric 
telegraph of Morse has Inaai adopti-d over tho whole country, 
and at the time of his death there were not less than twenty 
tlionsand miles of electrie wiri's, stretehing ov(‘r the States 
between tho Atlantic and tin Paeifii* Oceans. Mr. Morse’s first 
telegraph was a ehemieal oin-. th(i electric current bi*ing used to 
decompose the acetate or carbonate of lead, or turmeric paper 
inoisteiied with a .solution of sulpliato of soda. Ih;, however, 
gave up this urrangonnMit, and adopted the electro-magnetic 
system itislead. 4’lds was. lanvevtT, in his li.ands, a rather 
ponderous alliur, Id.s electro-magnet M-eigldng lo8 j)ourids, and 
tlie instrument was not suthrieiitly dob’eate for long distances. 
K.vperieiice enabled 31 r. Morx* to .simj)lify bis aiTaiigements, 
and his “.Simple Morse Cireidl ” >vas tln»ug]it to he so c(»mplete, 
that, in 18 .j 7 the l''rencli Admini.straliou of 'relegra.])bs adopted 
the 31orse instrument before all others. The “Morse Code,” 
tlic “3Iorse’s Transmitting Piatt-,” his ‘'Emhosst'r,” and Morse's 
telegraph wf)rk»al by induct ion currents, are siilfieieiit to show 
bow completely the American artist has eonnecied hi.s name 
with the system of employing electricity to pass as tho mes- 
senger from man to man, over earth and under tho sea. — 
Atheiumm. 

ThkChkvalter.Stu.\ut, for many years known in certairv^^rary 
circles as the Chevalier, or Count, John Sobieski Stuart. It is asser- 
ted by his friends that he was the oldest grandson of the “ Young 
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Pretender”; and if this really were the case, if the rcTolutior 
of 1088 had never occurred, and if the strict Jacobite theory 
of Divine right were part and parcel of our Constitution, the 
nation at this raomciii would have b^en in public mourning for 
its lawful Sovereign. It nun* possibly be remembered that the 
real Stuart descent of this gentleman was questioned and ex- 
amined at considcral.de lengtli in an artich* W'hich appeared in 
the Quarterli/ Review for June, 1847, and which was knowg to 
have been WTitten by Mr. John Wilson Crokcr, who held him to be 
nf>t a Stuart, but a Hay-Allan. Those wlio are curious in such 
subjects will find the .story of the modc'rn Stuarts fully discusse<l 
in the artich'S above reterred to, and further information as to 
tlic anteocdrnls of the chevalier now deceased may be seen in 
the Kdinhuryh JRvinv, July, 1801. 

CuLoXEh Syxks, M.P. — He wa.s a man of high att iinmciits in 
moivihan one braiieli of science, and his former connexion with 
tlie Direction of the old East India Company, before tlie transier 
of its ]»owers to tlie Cr(>wn, will be fre.sh in the menjories of all 
who liave been i»roiiglii into C(»nnexi(»n witliour Eastern Emjun*. 
He was a Fellow* of the lioyal Society and of many other learned 
societies at home and a\>road, and he had held the ju’csidential 
cliairs of the JJoyal Asiatic Society, of the Statistical Society of 
Loudon, and of the Society of Arts. In 18oG he rcc('ived from 
the citizens of I'onduiy a medal in recognition of ids stron/^ 
advocacy of a sy.stom of education for the natives ; and only a 
yearortw'o since, ji handsome silver candelabrum w’as snl^scribed 
fur and pr(‘S. nted to him by tlieotlicers of the Indian Army, 
“in grateful ujtpreciation of his ]>ersevering and disinlt'n sted 
adv(n*a<’y in the House of Commons of the rights and privileges ” 
of lliat body. Colonel Syk< s w’as the author of num( mus works 
on scieiit i(ic and literary quest ions of the day, including Ae/os’ 
(m thr RdiijbiHn, Murtil, ami VolUmal S/alr <f Ancicai huJia^ 
Th'' (f riff in ami rnmrois t>/’ ihe Taepinq Rf fa Ilian in (Jliina, 
7/c (>rifanizaiii>n and Cost of ihe Rnt/lislf a?id French Arntiis 
and Aue/Vs, and of iqnvards of (><» pa])crs ])ub]ishi;d in the Trans- 
act ions of various leanu'd stu'ielies, mainly on the ancient 
history, antii|uitii‘S, statistics, geolog}', natural history, and 
iiiett'orology of India. 

JayD'S Gokdon Hkxxktt, Editor ( f the AV?e Yorlc H rahl. 

Kojjkjm' Pattku.sox, of Helfast. Mr. l*art«‘rson devoted him- 
self on all occasions to Faliication.al Natnial History. In 1838, 
he ]mbli.‘'hed a small octavo volume — On tin InsfviH rnentiamd 
in IShaksjnarcif Piai/n. In 1840, another. On Rataral Jdirtorj/ 
«,s' a Branch of Gcurral Kducaiian in Schaols and Colleen^. 
Loth of thes<> books originated in lectures, which Mr. Patterson 
was induced to publish by the members of the Natural History 
Museum at Helfast. Life at the Sea-Sick’ was another of his 
workr published in Constable’s Ivlucational Series. Zoology 
far Tlie* Csc of Schaoh^ and Fb'st Steps to Zoology, were 
])ublished about 1848, and after successive editions, were revise'" 
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in accort]imc*e with thos?e chan^ps in classification which the ad- 
vance of ziH^logical knowleiig«‘ had rendered necessary, in 1860. 

John Keist Loud, naturalist, manager of the Brighton 
Aquarium. He served as a captain of artillery through the 
Crimean War, and was in the Balaclava charge. On quitting 
the army, to devote himself to Natural History, he received 
the appointment ofNatunlixt to the British North American 
Boundary Commission. The observations which he made in 
this capacity he publishdl in A Jfomr in ike Wiiderncss^ 
Ihe Nantralisi in ]'af?cniir- Ishmd, and in contributions to 
Jjavd and Watey\ and other journals. He has made known 
several new species of tislies ; and we owe to him many interest- 
ing observations on animals. — h'hure Hour. 

Jamks Hannay, Her M:ijest\’s Consul for Catalonia. In 
early life lie luul served in the Boyal Navy. He w'as a native of 
Dumfriessliire, witli which ctuinty his family are connected by 
the tics of i)roper\Y ; and in lHb7 lie stood as a eandiilate in the 
Conservative interest against the late Mr. William Kward for 
the Dnmtrios boroughs, whii'h his father before him had con- 
tested once if not twice, though unsnccessfiilly. Mr. ITannay’s 
name will always lx; rmnembered as a freqiu'nt contributor to 
the current literature of the day, and rnon* than ten ycifrs since 
he re*published in one volume Ids articles in the Quarterly. A 
Tories of lectures on Sat ire and Satirists,” which ho delivered 
in London, in ISoJl, established Ins reputation in another de- 
partment of literature. Mr. Hannay was the author of one 
or two other novels, including Kns/nce Coiiyers. and also of 
some more solid and substantial wf>rks, sueli as Three Hundred 
Year X of a Horman Jfo?/se and .a Conrsr /f Huylish Literature 
For mairly four years — 186(i- 1 - he was editor of tin* Kdinhnryk 
(Journnt ; and he u'as nominated by tlu>. ('on.servativ(‘S in the 
summer of 18(IS to the consular aj>}>oinl incut which he held 
down to his death. — 'Ti>ms. 

Euw’in Mayai.l, eld(*.st .son uf .1. E. Mayall, the well-known 
photographer of London and Brighton. The deceased was only 
37 years of age, but had liad gr(>at experience in photography, 
having workeil it from the eaiiie.st days <>f daguerreotype and 
calotype. He twice made the tmir of the United States of 
America, and at other times he travelled through Franco, Ger- 
many, and Italy, always in ]>ursnit uf his art, and always 
bringing back hints and ideas sugg"sted by the working of 
photography in those countries. 

Charles Lever, the novelist. “He, like many another brain- 
labourer, died ill tlu' iriidst f»f Ills work, with liis industry un- 
abated and bis intelb-et unimpaired — ami sf) liest. So did 
Thackeray and Dickens ; and it is better to think of them in 
the splendour of th»-ir genius than we d(i of Swift in his dotage 
and his madness.” — Afhvmcum, -jyp 

Edwin Athkrstonf,, the epic poet, the intimate personal 
friend, among other celebrities long since dead and gone, pf 
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Robert Southey, of Professor Wilson, and of John Martin, the 
latter of whom illustrated, approj)riately enough, some of the 
late poet^s most daring im^iginings. 

WiixiAM Ban)OB6 Adams, one of the busy workers of this 
age of railways and steam-engines. Mr. Adams was born at 
Madeley, in North Staffordshire, in 1797. His father, who had 
settled in London, was the principal partner in the firm of 
Hobson and Co., coach and carriagf^ builders, of Long-acre, anti 
it was in his father s workshops that as a boy he received his 
early lessons in carriage construction, lessons which ultimately 
bore such abundant, fruit and aided him in dcvtjloping the prin- 
ciples of the construction of rolling stwk. As a youth he was 
articled to the late John Farey, and under his tuition acquired 
his knowledge of inechani.sm and the principles and construction 
of tht^ steam-eiigiin-. The early part of his life was spent in 
Chili and other pjirU of Soutli Anu rica, whence he returned at 
tlje end of a few years in rohnst health and with a well-estah- 
lished constitution. Soon after his return to England he was 
associated with his brother in the conduct of his fatlier's husiiu'ss 
as a coach-builder: but, foreseeing tlie great influence tin* intro- 
duction of the railway .system was (h*slin<‘d to have upon that 
business, he retired from it, and establisln tl the Fairfield Railway 
Carriage Works at Row. It wasatthost* works he first began 
develope the power of steani-niachinery when employed in tlie 
workshop; and it was while conducting them that he inventt'd 
the fish-joint for rails, wiiich is now used wlierever the railway 
system has boon int roduced. Rut railways and their appliances, 
though successful in use and of great public advanUige, had in 
their creation never heen looked ujkui us a whole; and to correct 
their many shortcomings Mr. Adams set to work to improve the, 
methods of constructing railway carriages, of applying break 
])f)wer, giving (dasticity to tires of wlieels, and radial motion to 
the axles of wheels; at the same tiim* he sought for a better and 
more economical distribution of the metal used in the construc- 
tion of the rails themselves, so as to obtain greater rigidity, and 
avoid destructive wear in the plant gimerally. Many of the 
plans patented by Mr. Adams are now in general use, and it is, 
perha])S, not too much to say that some of our metropolitan lines 
could scarcely he worked at the prc.sent time had his iniprave- 
ments not been introduced. Mr. Adams was not a man of one 
idea, nor did he seek to improve the railway system alone. He 
contrihiitod largely to the .scientific literature of the day ; and 
was at th(' time of his death advocating plans for improving the 
construction of trading vessels and vessels used in the Channel 
passage, ns also improved methods of constructing the tramways 
now being so generally introduced into our large cities ; and, 
with a view to relieving horses from the work in which they are 
at pr(fek<»t employed, he had proposed to construct a hot-air 
engine, of small but adequate power, capable of being used in 
OUT streets without creating dirt or refuse. As a writer, his many 
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articles in the West niinsier Review^ the Journal of the Socirtt/ of 
Arts^ and other peri (xiicii I publications, made his name known iu 
every part of the country. — Abridged fro ni The Tims, 

Hknky Fothehgill Chorlky. — “ It would hardly bo sup- 
posed that. the Liincnshire. correspondent of a London literary 
jourmU belonged to the Society of Friends ; yet such was the 
o^ise ; and the young Quaker was Henry Fothergill Chorley, for 
thirty-five years the musical critic of the Atkemeu/n, a writer of 
novels and dramas, a poet, ami a comp<.)ser.’' — Athmieuin. 

Silt John Pknnkfathku, late (Jovernor of Chelsea Hospital. 
“ *Sir Jolin J\innofalh(*r saw much Indian service, and was dan- 
gerously wounded at the battle <>f Meeanee, being shot through 
the body. He commanded the 2nd division at the battle vtf the 
Alma and the siege of Sebastopol. His horse was killed under 
him at tin’ battle of Inkermaii.” 

Joseph Mazzini. — Many who have been wont to regttta him 
only as a turbulent agitator and a born conspiiiitoV', will wtd- 
come it as a go«)d omen for the politiciil future of Continental 
Europe. Others, M'ho believe tha.t the marvellous energy, tlie 
devott^l patience, and the self-sacriHeing singleness of purpose, 
which were his ilistiiiguishing charaet<‘ri sties, are tpialities 
which, however mis<lirfctctl, cannot, in the long run, fail to 
jiromote the welfare of the world at large, will lament it as a 
ihiropean calamity .” — At hen ten /n. 

John Carou-l JliouaiJi, F.C.S. He was a man of must ac* 
complished mind and great general eulture, and had personally 
endeared himself to all his aequaiiitanees. Mr. Hrougll ha<l 
tilled for, about two years before his death, the office of secretary 
and librarian to tlie London Institution at Finsbury Circus, 
and Inul brought new life, into its management. — Xaturf. 

M. tjl Kis, one of the most }troinisiiig of tin* younger genera- 
tion of I'rcm-h botanists. He liad written largely ot» botli 
systematic anil pliysiologiiMl botany, and hiild ihcjiost of as.si.s1- 
ant in tin- htUaiiical department of the .Jartlin des JMantes. 

pRoi-Ksson 'fiCKNDKi.KNia io.. of In rliii. He was ijuite one ot 
the lirsT of the living philosophtu-s of (bTinany, and united a 
most **xact and scholarlike spirit w‘: I; great jKJwer of thought 
and a thoroughly religion.N mind. His lectures on Plato were 
among the most fascinating of Cerman philosopliiwd studies, so 
tlioroughly did Pruh s.sor Tremlelenburg re]troduco the great 
imaginative charm of the Greek thinker. His owii teacliing 
was cast in the mould of the soberer German theorists, for ho 
emulated not the high a jn'iori. flights of SelieJling a.ud Hegel, 
but rather the steady and c.ireful psychology of Kant. Hi« 
“ Logical Investigations ” [Logisrhe Unt(.rsuchu'ng(?i)h,\vvi pas.sed 
through many editions, and though we do not t hink the funda- 
mental conception of that excellent book vrill ultimately re- 
cognised as sound, it is full of careful and thoughtful, viiticism. 
^h6re are few metaphysicians in Germany whose grstsp of ethiea 
was so solid, and in same seii'^e wc n.jght say English, ms Tr4;n- 
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{1{‘]f‘nl»urg’h. He had ]>ecn attacked by pnralysis soaio time a"n. 
but had recov'emi, and resumed his lectures tV.r soim* time will, 
characteristic energy and few symptoms of fa ill npj power. Tie* 
seizure which caused his death was also on the brain and very 
sudden, occurriii*; w hih* lie was in class : but it was not a lingering 
illn(?sK, for he died the next day. Germany has gained muem 
fmm the pliilosojdiy of Trcndelcnburir, and has gained e‘«pe- 
eiall}’^ what shi' most ne< ded, a great example of i.ntellectual 
simplicity, liumility, and fidelity of methotl. — Spectator. 

'J'he IIkv, F. J). Mai ifK i., s-ssociaUd so closely in domestic 
r<‘lationKhi]) with .‘^t(‘rling. Jt was the irood fortune of the Cam- 
bridge Professor of Moral I’hilosophy to become, by his second 
marriage, the brother-in-law of Julius liar*^. while the genial, 
liberal, and scholarly archdeacon ele*!*d a.s his wife one of 
Maiiriec's siHt(!rs — a l»right and hirge-li'-arted holy, the sunshine 
of whos(‘ welcome and eonlial entertainment cari never he for- 
gotten by any who ever h:id the ha}*}>iness of being guests at 
th(f rectory of Ilnrstrnonecux. liuT she has gone, and liow many 
b(‘si(ies of tlie MHuric(wIlare-and-Sterliiig eirrie! J'lure re- 
niaiiK'd, howi'Ver, if, witlemt intrudiisg into the s’lia-tii. ry of 
Jlnur private sorrow, we may ventur< to s.iy it. .an abundant 
ministry of revc'reiiee and love in the wilt* atui niet'cs to watch 
or<‘r the last, eartiily hours of this rcmarkahle m.-u:. — 
Aihenetum. 

Robert Palmkh PomwNK, .architect, lb enjoyed for many 
years an extensive practice, and was remarkable for the scrupu- 
lous rare he Ix-stowed upon his archit(?ctnral W(»rks. He had 
only just completed, at the time of his death, an extensive 
mansion — ‘‘Ibidleaf,” ne.ir Farningham — for Mr. Hills. He 
built the wharf belonging to the Gcner.'d Steam Navigation 
Gompany at London Bridge, Greenwich Workhouse, and other 
buildings. — Builder, 

Ai (lUSTVs Sithe, sen., the mechanician and inventor. He 
w'as born in Saxony, but w'as taken by his parents at a very 
early age to B«*rlin, where he was educattKi. He was appren- 
ticed to a tine caster, and early eWnced gnat taste both in 
modelling and (basing. In 1812 he had to join the Army, and 
fought as Lieutenant in th<‘ Artillery at the battle of Leipzig, 
where he was wounded. On peace being signed h(j went to 
Ki(d, where he worked at watchmaking. Jn 1814 he came to 
faigland, and obtained employment as a watchmaker, afterwaixls 
as a chaser, and tlnm as a gun-maker. In 1820 having become 
acquainted with Mr. C. A. Deane, who had invented an appa- 
r.itus for entering into fires, he suggest'd to him the practic- 
ability of working under water with a similar apparatus, and 
eventually constructed an air pump and diving dress, now 
known as the open dress. Seeing the dangers to which the 
divefhtwere exposed in using the open dress, he afterwards 
invented what is now known as the close diving helmet dress, 
hy which all danger was removed, and to this he continually 
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.'idded improvements—hoad piece, the outlet valve, the inlet 
valve, and the regulating valve. In 1848 Sir Charles Pasley, 
(Ml., who was employed in removing the wreck of the Hoyal 
Gufrqc, requested Mr. Siehe to make a trial of his apparatus, 
which was done with the grcuitcst success, and eventually it was 
adopt (4 by the Admiralty for the use of tin- Navy. In addition 
to this contrivance, Mr. Siebc was the inventor of a great num- 
i,cr of meclianical ajipliauces which have found their way into 
general use. 

Koueut Riciiaui).son Banks (of the firm of Messrs. Banks 
Barry). Mr. Banks had been the partner of Mr. C. Barry 
since the year 184 7, and was, before that, nine vears an a.ssistant 
oi the uffice of the late Sir Charles Barry, who had, justly, the 
iiiirhest opinion of liis ability and integrity. — BitiUlcr, 

Bknri Mniii-K D'ArmciNE, of (Itmeva. the historian of the, 
IhformMtion. llnuloirical sympathies were mainly of tin* 

tra<liti(Uial French Hvangtdieal school, as was natural in the, 
e ;se of one whose Frotestantism tlated from the last eenrury. 
But he was a man ('f wide learning and culture, liad expres.sly 
visited Berlin in order to a**‘**ul the leetures »if Neander <ta 
Ecclesiastical history, and his sympathies with English Ih’o* 
te.staiitiMn were close and strong, it is said that whih‘ in (Ba- 
jnany, during a visit t(» the Wart burg, Luther's ]>risun, he fir‘>! 
resolved to und'Tfake tlie Il'n'to/'/f of th' Utfornutlion tf ihr 
Si.rfK.nJt Crji/t(f\'/, with which his name is most closely asso- 
ciated. 

Baiui), F.ICS., an excellent naturalist. Born 
at Eccles, in Berwickshire, in the year IHOIC educaffnl at 
E liahnrgli, lie r^-ceivtd in 1.82;} an appointment as surgeon 
fr 'in t!ie East India Company. This led to his visiting India, 
China, and many other countries, the natural liistory of whi<*h 
lie carefully studied, having been an enthusiastic naturalist, 
from his youth upwards. Jn 1831 he published a paper ‘‘Hn 
tlie Luminosity of the Sea.” in JjomJtm'fi Mu(/(icl)ir ofWa/Hnif- 
/Ustor/f. and from that time became a fn>(juent contributor to 
the •scientific journals, more especially to the TfHh.sor/ioos of t!i«j 
Berwicksiiire Natiinilists’ (^hib. In 1S38 he eoiiipiled a t//- 
v^op(f(llo (f fhr yiitunif *SV/>///r.s. In Septemher, 1841, he was 
appointed an Assistant in the Zoological l)c))art,ment of tlm 
Britisli Museum, in which capacity lie remained till his death. 
Jri ISol his imtiiograpli the British Entomo.straeous Crus- 
tacea, a work of great ability and research, was pnbli.shod by 
the Ray Society. Between the years 1838 and 1863 lie cori- 
rnlaited a number of papers on the Entoniostraca to tlie 
Annafs of Natural Hi'- tor?/. 

Frederick Markaulk, the architect. At one time he held 
the appointment of Superintending Architect to the Metro- 
politan Board of Works. He designed the tiarrick Clr^* '-Housi*. 
Mr. illarrable's personal character is spoken of in the high(“-t 
terms, lie died suddetdy at Witley, near Godaiming, while 
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inspecting the works for the Bethlehem Hospital for Convales- 
cents, which is in course of erection there. He was a son of 
Sir Thomas Marrahle, Secretary to the Board of Green Cloth, 
during the nugns of George the Fourth and William the 
Fourth. 

1)ean Kamsay. of the Kj'iscopal Chnrelj in Scothin<1. Tin* 
i)ean was tin* fourth son oi tlie late Sir Alexander Kanisa}*, of 
Balmain. He reecived his education at I]nrl>lev, Yorkshire, at 
the Grammar Seliool, and St. John’s College, Cambridge. He 
enme to Kdinl)urgh in 1824. and in 1830 lie succeeded to the 
ineumhency of St. John’s. Kdinhurgli. on the death of Bishop 
Sandihrd. He was ap}>oinled Dean in ISJ]. He wa.s offered, 
lait di'clined. in 183r>. the bi.slioprie of Fia^derieton : also, in 
1848, tlie K-e f)f Gla«'tro\v. and in that of Edinburgh. Ib' 
was well known as the author of of Scoff ish Lifr 

on/f ('J/orncfor, of which twenty-one editions have been published. 

Mr, Stahtin, F.K.C.S., the well-known surgeon f)f Savile Row. 
^rh(* deceased gentleman was for a long scries of years mon* 
than famous in the treatment of diseases of tin* .•'kin. and liis 
practice in tliis de])artm<‘nl of niedicim* was ja rhaps the most 
extensive of its kind in tin- w(*rl<l. Mr. Starlhi. we l)elievt, 
liegaii ]irai*tiee in the country, but, not succeeding, he came to 
tMW’n, and otaldi'^hed himself after a time in JjondonWall. He 
uas also taken hy the liaiid tiy certain of tin* tairney family! 
Snh.H'qnent ly in 1841, the Hospital for Disi^ases of the Skin, 
N(*w Bridge Street, Blaokfriars, wa" estahlislu'd. and Mr. Startin 
siiljsivjuently beciime its senior snrLM’on, and his tilling this post 
; t once hrought him ]>rominently into piiblie notice, whilst his 
practice rapidly iiien^ased ye.ar by yi'.ir. Mr. Startin w'as a 
l'’cll(nv of 1 lie Royal College of Surgeons, and a moniber of the 
Apolheeari<‘s' Conipany. Jh* eont ?*i)tui« d a number of paper.sto 
t ho nu'dical journals at various times, and a niong.'^t others one 
discovering for tin* first time tlie medicinal (pialitios and utility 
of glycerine. 

Hoi MKs CooTK. E.R.C S. After a soniid }'roliminart' educa- 
tion, Mr. Cootc became an articled student of the late Sir Wil- 
liam Lawrence, who rceeivisl the usual premium of 600 guineas 
witli him, Witli this gentleman he wa.s, until the elo.se of his 
long eare»T. nn especial favourite. His jtrofessional studies at 
St. Bartholomew'’s Hospital w'ere prosecuted with groat success ; 
and, on their completion, ho W'hs examined and ])ecame a m(‘m- 
ber of the Royal College of Sui^eons on the 4th of July, 1838, 
and on the 24th of December, 1844, a Felhnv of the institution. 
In the previous year he carried off the Collegial triennial prize 
for his es.say on the anatomy of the fibres of the human brain, 
spociallj' illustrated by anatomy of the same parts in the lower 
Vertebrata. To Mr. Holmes’s Sr/sfe?^/ of Surgery and the medical 
journal#..'}ie w^as also a valuable contributor. Mr. Coote, who 
was surgeon and lecturer on surgerY' at St. Bartholomew’s Hos- 
pital, did good sernce during the Crimean War ; he was ap- 
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pointed surgeon to the British Hospital, Smyrna, in 1855, and 
at Renkioi and the Dardanelles m 1856. 

M. DE Fiehla.ni)t, the sculptor, a pupil of Geerts, and a man 
of considerable reputation, died at Louvain lately. 

Hkru J. Kka-nneu, who executed the monument of the Em- 
peror Francis tiie First, at Pesth, and was employed on the 
Votive Chureii at Vienna, and tlie restoration of the Cathedral 
of Pesih. 

M. PicTKT i)K LA Kite, the well-known Swiss naturalist. He 
lia.s left his collocti ms to his native town, Geneva. 

PuoFKssou Kankink. —Glasgow University has lost in Ran- 
kine not merely an excellent man and an ailmirable Professor : 
she has lost a man of rare and original genius employ the 
word in its very highest sense) — one who was a “maker” or 
originator, and not a. mere developer or commentator, like too 
many of (»ur niorepr)pii]ar celebrities. The number of Kankiiie's 
scientific pa]>ers seems absolutely enormous, when w'e consider 
the minute and scrujmlous care with which he attended to every 
j>oint of detail in the writing and printing of them. In tin? 
Koyal Society’s s[tlendid Catalo(jtu‘ of Scinitifw Papers, we find 
that from 1818 to 1868 (both inclusive) he published, in recog- 
nised scientific journals alone, upwards of eighty papers, many 
of these being exhaustive (jssays on mathematical or physical 
i^uestions, and all, save one or two, containing genuine eontri- 
bufions to the advancement of science. ITiiquc'Stionably the 
greatest work of Kankine’s is coutaitu'd in his numerous papers 
bearing on the Dynamical Theory of Heat, and on Energy 
gi'iierally. As Sir William TJioinson has remarked, even the 
mere title of his earli(\st paper (ui this subject, Molecular Vor- 
tices^ is an important contribution to pliysieal science. Tin* 
:i]>plication of the doctrine, that heat and work are convertible, 
to the discovery of new relations among the propertie.s of bodies 
was madt' about tin* .same time by three scientific men — Thom- 
son, Kankine, and (llausius. Kankine (late in 1849) and Clau- 
sius (early in IS.jO) titok the first step towards the formation 
of a true theory of tiie action of heal on bodies, liy showing (by 
perfectly (liffen*nt modes of attacking the question) the nature 
of the modifications wlii«*h Carnot’s tlie^ry required. Thomson, 
in 1851, put the foundations of the theory in tlie form they have, 
since retained. Kankiiio’s researches on the general theory of 
edastie bodies are eharaetcrised by the fact that while, in laying 
the foundation of the theory, he confines himself to the use. of 
rigorous methods, and does not shrink from any mathematical 
difficulty in their application, he always prepares the way for 
the application of the results to practice by making the defini- 
tions so clear, the methods so simple, and the results so definite 
that they can be mastered by the exercise of a little thought, 
without special mathem.atical tmining. Rankine’s works on 
Applied Mechanics, on the Steam Engine, and on Engineering, 
contain many valuable and original methods : and, while the 
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publication of any one of them would have established the fame 
of one of our average scientific men. that on the steam -engine 
simply could not have been produced by any but an original 
discoverer of a vei^' high order. Jiankine s name will ever hold 
a high place in the history of science, and will worthily be asso- 
ciated with those of the great men w*c have recently lost. And, 
when wo think who th(‘se were, how strangely does such a list — 
including the names of Babbage, Boole, Brewster. Leslie, Ellis, 
Earaday, Forbes, IlfTschel, Kowan Hamilton, Raukine, and 
others, though confined to jdit’sical or mathematical science 
alone — contrast with the r» cent astonishing utterance of th(^ 
I*rime Minister of Great Britain, to the effect that the present 
“ is by no means an jigo abounfling in minds of the first order I” 
Kine such men lost by this little country within the la.^t ten or 
twelve years — any OTur of whom would have made himself an 
enduring luniK' had he lived in any t'reeeding age, be it that of 
Hooke and Newton, ortliat of (‘ave>idisli and Watt! — Times. 

1)k. Aijovstcs Khantz. of B< rl]n, the well-known dealer in 
speeiinens of g<-()loiry and mineralojry. 

Mu. Mkui?yw'katiiku, tlie fat Inc <»(’ fin--engines, at the ad- 
vanced agi‘ of 80 Vi'ars. His nan;e will l<*ng bo nunernben'd in 
eoniieetion wntli the fire-(mgine maiiufaetory in Long Acre, which 
lias been established some 200 years. 

Du. Thkodou Goi.ns'i i ( Ki;u. IVofessor of Sanskrit in Fni- 
versitv (’ollege, liomlon, and Bresitlmit of tlie I'hilologieal 
Soei(‘ty. Btirn at Kunigsberg, in I’m.ssia. he began the study of 
Sanskrit, for the profound knowledge of which he has since 
become so famous tlirougbout the world, under Prof. Peter von 
Bolden, at the Ibiiversitv of that city. He continued lliis study 
under Profs. August Willielm von Schlegd and Cdiristian Lassen, 
at Bonn, where lie was a contemp»)rary of tin- late Priiiee Consort. 
He afterwanls resided for some time at Paris, where he enjoyed 
t he friendship of m(>n of thi- greati st dist inetion, such as Burnouf, 
Letronne, &c. He then t'slabli.dn-d himsdf as a. Privai-lkn'int 
at the Ilniversity of Berlin, where he b<*gan soon to display great 
scholarly activity. Alexandtr von Humboldt formed even at 
that time a high e.stim:ite of the ca))aeiti<*s of the young seholar, 
whose aid, in seA^eral diflfieiilt (jiiest ioiis of Indian philoso})hy, lie 
gratefully aekuowdedge.s in bis Ko.smoft. Goldstiicker assembled 
around liimsdf a circle of ytmng men, wliom he succeeded in 
inspiring with his love for the language and the laud of the 
Vedas, and many of wdiom have since arrived at great eminence 
as Sanskrit scholars. It was owdiig to his gri'at love of, and 
d<‘votion to, his favourite science that, in 18o0, he came to 
England, where he has resided i*ver since, having soon after 
his arrival received the appointment of Professor of Sanskrit at 
1 ni versity College. — AiheiKFum. 

Dr. ^i.ix AttCuiMibiK Pouchkt. a naturalist, who aequired 
great distinction by his writings and researches on the subject of 
spontaneous generation. He was above 72 ytars of age, having 
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hoen born on the 26th of August, ISOO, at Pouf^n, where his 
f'ither carried on business as a merchant, and he would himself 
have been brought up to commercial pursuits had lu^ not at an 
early age displayed a remarkable aptitude for scientific studies. 
After studying surgery under Flaubert at the H6tel I)ieu of his 
native city, he went to Paris to complete Iiis professional educa- 
tion, and was there creattHi a Doctor in the faculty of M(’dicinc, 
in 1827. Very soon after his return to Rouen he was appointed 
Professor of Natund History at the Museum, which had just 
been founded, and which, under his able management, became 
one of the most important t‘stablishm('nts of tlie kind in provin- 
(*ial France. For 30 years he maintained his popularity as a 
teacher, and many of his lectures on (dephants, anteililuAuaii 
zoology, and other kiiulred topics, liave apptared in print.. 
Jn 1838 he was appointed Professor in the School of Mevli- 
cine at Rouen. He; also became a Chevalier of tli(‘ Legion 
of Honour, a corresjxmding nuunber of tin* Institute, ami a 
member of manv harned societies, both French and foreign. 
M. Pouchet was a most voluminous writer. One of the most 
])opular ])rodiictions of his pen has appeared in an Fhiglisli ilix ss 
tin' title of 7//C Vuiverse ; or, the Infivifelt/ iinot and thr Injiniidi/ 
Little: a Sketch of Coutra,st,s in Creation and Murvela reveaUd. 
and explained la/ Natural Science, 

Alkxandek Hilfkhdino, one of the chief authorities on all 
qup.stions concerning the various Slavonic jx'oplrs. Last ytiar lie 
exfilored those districts of Korlh-ICa.st Russia in which tlie 
pojndar epics liave be.st maintaine<I their exist.ence. and brought 
back with him a rich colhx'tion of JiaiUnan, as those nietiit'-il 
romances are called, which is now passing through I In; [iress. 
d’his year he wished to explore eert.iin little known districts ol‘ 
the Archangel (JoviTnment, and he left Si. IVter.shurg, witli 
that intent, on the 20th of June. A i'ew days later lett.ers 
arrived from him, tlescrihing the progn-ss lu' liad made and the 
prejiaratioiis for further travel in wliicii he was engiiged. On 
tlie 2nd July his wife rceeivixl a telrgram staling that In* had 
died of tyfihus fev<*r at Kargoyx)!. Among his princijial works, 
as given in Mejoi’s Catalogue. m:iy ho mentioned those On fir 
Afinity of Slaronic to Santikrit, and On the NehiUon^ tntwnn 
Slavonic and, tin Lawjnaqc.s. nkin to it, both jmhlished in 1803 ; 
the Hinton/ tf the Hal tic Slavonians, J8/)0 ; the Letters on the 
History of the Servians and Ihdyarians, ]8o0-69 ; the work on 
Bocnia, Herzeyovina, and Old Servia, 18o9, and the Jielirs <f the 
Slavonians atony the South ( 'oa>t of the JUUtic, 1862. Hut these 
represent a small yiart only of tlie re.siilts of his great litcrarv 
activity. No mere compiler from the hooks of other mini, hut 
an ardent explorer who was constantly submit ting fresh materials 
to scientific investigation, he was one of the most serviceable of 
Slavonic scholars — one who had already achieved puich, and 
trom whom, had ho not been cut off at so early an age, miicli 
valuable work might fairly have been empcAcd.—Atheneeunu 



26 


THK YKAR-BaOK OF FACTS. 


31. BAEifif, the ficnior of the 0(^rm/in philologists and the 
author of an excelhuit history of Latin Iirer?iture. 

M. BAnuhrr-DK-JovY, -custodian of the Museum of Sorereigns 
in the Louvre, euthor of v.-irious archteological works. 

M. Lk R\s, m('iti])er of the French Institute, retired engineer 
of the Manne, who sMprrintended tlie conveyance to Paris froni 
Egypt of tli(* Obelisk of Lnx(»r, stud (effected its erection on the 
Place de I:t Concorde in lS:iG. 

Leoxaui) Cjulukus, K.N. It will be remembered that one of 
the five hundred lament«-d English lives wliich were lost at sea 
in the turrel-ship Ciiptuiii, with those of her conmianrling officer, 
Captnin I>urgoyn(‘, and of her ingenious desigmn*. Captain 
(/<»wp«‘r Coles, was thar of Mr. Le<.»nar<l Childers, a naval cadet, 
s(!rving on board the shiji. who was a son of the Right Hon. 
Hugh Childers, then First Lor»l of the Admiralty. 

('haui.ks h'. DK .Iaenis('h. the aiitlior of the J'rmtv dcs Appfi- 
citfiiUhs (Ic rAndlt/sr Jtfa^hrmatiqitr an Ant d' s Echccfi, and the 
Ana/psr Notnrllr dcs Oavt H arts da dva dcs Kc/tn-ti, the hitter 
of which has Ix'c.n translated into English under the title of 
f/<(cnif«df'}< Chrfi,': Prtcf'jdoa, He was born in the year ISIH. was 
ediicatc<l at St. Petersburg in one of the Covin’iniunt Engineer- 
itig Just it lit ions, and afterwards held a Profcssorsliip of 
31ochanies in tlie .same- e^t iblislunent. He is said to have left 
behind liirn one of the best colh*clions in existence of books on 
ehess. 

31. I'rancois 1mo:stki{. the oldest and greatt'st of Frencli 
engraver'.. He was luirii in 17‘.H>,at Lo le, Neufehatel, Switzer- 
land. and arrivtal in Paris when he was tiiteen years of age ; 
he entered the hicole des Reaux-Arts. and vtndied painting and 
Migraving sirnnlfaneously. an«l, in the end, ileeided to follow 
the latter art. In ISlo he received tin* first, (irand Prix dc 
(Iravuro. He ju’ocenied lo Koine, and devoted his attention 
tlicnceforward. and for tin* ni«'St jxirt. to the works of Raphael, 
his transcripts of which are masttrpioces in nearly every 
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THK VIKNNA KXHlTilTlON BUILDING. 

{See Vignette.) 

The importance of the approaching Exhibition at Vienna can 
scMrcely be overrated, considering the essentially civilising 
indiieiice of tliese gatherings. Hitherto such exhibitions have 
occurred only in the great centres of civilisation in the west of 
Europe, whereas the present exhibition will take place on its ex- 
treme ea.stern borders. To the east of Austria there is a popu- 
lation of some twenty-four millions of semi-civilised pt'oples of 
European Turkey, including the Hanubian Principalities, wh(» 
in view of the considerable extension of railways in progress 
into those di.<!tant parts, through Hungary and Transylvania, 
will have an opportunity not before known of largely benefiting 
by a more immediate contact with the Western civilisation in 
art.*« and sciences, in commerce, social habits, and (‘ustoms. 

It will be easy to conceive that the efifects on the East of an 
•industrial exhibition in the Austrian capital can hardly fail to 
be much greater than those realised in England and Eranc(‘. 
Hitherto the sympathies with this exhibition have Ix^en rather 
lacking, it would seem, in England, and yet British interests are 
<le(*})ly involved. There is a vast market to be opened in Eu- 
ropean Turkey for acrrieultural implements. machiiuTy of all 
kinds, cheap cloths. Imrdware. and many other British manu- 
factures, and enterprising capitalists would do well to direct 
their attention to the almost couuth-ss mineral treasures yet un- 
explortd in Tran^vlvania. 

Tlje situation of the Exhibition palace is admirable, lying in 
the lieart of a park iinsurpass<-d for licauty by any in Europe — 
the J’rater. Tlic area apportioned to the Exhibition will embrace 
from four to five English .square miles The covfTcd space avail- 
able for the exhibition will be about l.l/)0,000 square feet, being 
considerably more than that oecnpied by the Paris exhi])ifion of 
I8fi7. The exhibition building will be 905 metres long by 205 
metres wide. There will be a main gallery or nave intersecting 
the whole edific*^. This gallery has crob.s galleries or transepts 
on each side, which are so placed as not to obstruet the view 
from either end. Between the transepts and the nave lie the 
garden-courts, which will also be available for exhibition pur- 
poses, and each country will have one or more of these transepts 
allotted to it, together with a portion of tlie nave and the gar- 
den-court adjoining. A rotunda will rise from the centre of th^ 
building, and divide the main gallery in the middle. ’ This ro 
tunda, when finished, will be the largest canopy-shaped edifice 
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without supports which has ever been erected. It has a diameter 
of 102 metres, and its height is 79 metres. The whole is being 
constructed of iron. 

Hasenauer, the arcliitect, founded his division of the principal 
building by dividing it into a large quadratic central construc- 
tion, and a smaller building at eiich end, which latter enclose 
each an octagonal court. The centre, again, of the central 
building will form a grand rotunda, constructed entirely of iron, 
whose erection by the firm of Ilarkort may be considered a 
triumph of modern engineering. This rotunda is the idea of 
Mr. Scott Kussell, who takes a great interest in this part of tlu‘ 
exhibition works. The span of this dome, roofed by a new 
method, amounts to more than double that of the greatest domes 
of the world, namely, lOS metr«‘s. The width of the dome of 
St. Paul’s is only llo metres; that of St. Peter’s is only 49 im'*tres 
wide; that of the London exhibition building of 1802 was only 
oO metres. These figures alone give us an idea of the imposing 
dimensions of the. gigant ic eupola, wliieh has been erected with- 
out any outside seatl'olding, and llu' .shell of which was lioi.sted 
and fixed by llarkort's engineer, ]M. Steiger. 

We are iudebtiul to the lii'Hdrr for the above descriptive de- 
tails of the rotunda of this new world of wonders. 


Tilt: NEW JKWJII. KAUUnosCOPK. 

Mokk tlian half a century ago. Sir David IJrewster eon- 
struct.eil his philo.sop}iical Kaleidoscope, the great beauty and 
perfect, symmetry of the effects of whicli were produced and 
almost, indefinitely multiplied by a peculiar arrangt'inent of 
reflecting surlkees and movable effects. More charming results 
first occurred to Sir David, during a course of experiments on 
tlie polarisation of light by succtissivo reflections between glass 
plaU^s, for which the Copley Medal was awarded him by the 
Royal Society. In the completed instrument, the final step was 
the idea of giving motion to pieces of rough coloured glass plactal 
loosely in a cell at one of the ends of a tube. 

The instrument being simple in principle, it was at once 
largely manufactured before Sir David Brewster could avail him- 
self of his patent ; aiurit is calculated that not less than 200,()(H) 
Kaleidoscopes were sold in three months in London and Pans. 
Sir David foresaw, and he himself states, that “it would prove 
of the highest service in all ornament, al arts, and at the same 
time become a j:K)pular instrument of rational amusenu iit,” and 
this prediction has been fully verified. lt.s sendee in art manu- 
facture will be well reinembereHi ; although much of the novelty 
of the results may have faded away. 

The London Stereoscopic Company have, however, revived 
the invention with such success, as to make it “a thing of beauty 
and a joy for ever.” In the patent improved Kaleidoscope, just 
produced by the Stereoscui)ic Company, charming symmetrical 
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designs are produced, by an ingenious arniugemrnt in 
the mechanism, and by the employment of choice .nml 
special objects entirely novel both in form and character, 
foremost among whicli are brilliant gems, with unduhiting 
movements of surpassing splendour, — the pieces .and startling 
combinations representing diamonds, emeralds, rubies, and other 
gems, in such numerous combinations, as to be incalculable in 
number, for, presuming that the new instniment effects ten 
changes per minute of the objeels enclosed, it has been eompnted 
that a period of 4()‘2,S80,899,f>76 years, .‘UiO days, would elapse 
before the entire variety of ebanges would be exhausted. To sdk. 
carpet, and chintz innniifaetiirers, and decorators, the instru- 
ment must be invaluable. Tlu' sparkling and character 

of its jewel forms even in thesf* days of elaborate personal orna- 
ment, is very suggestive, and the toy becomes a teacher. Children 
are fascinated with it ; and the older people share in the senti- 
ment. — 

THE THUNDEKER. 

Tins ocean-going turret -vessel has been successfully launched 
at Pembroke Yard. Owing to the prow projecting from the 
st<mi, a special contrivance was fitte<i for breaking the bottUr. 
Tlie cords suspending the weights over the dog-shores were cut 
with a eliis('l and mallet. This chisel and mallet, as well as the 
tray which contained them, arc masterpieces of fine workman- 
ship. and rt'flect great credit on the art workmen of the estab- 
lishment. Inside this tray was a fine picture of the ship, with 
die following leading particulars respecting her : — 

“ Her Majesty’s ship Thunderer, twin-sen^w armour-plated 
turret-ship, iiamcfl and lannehed at Pembroke* Yard, the 25th of 
March, 1872, by Mrs. Meyrick. Armament, four 35-ton guns; 
engines, 5,60()-horso power, indicative ; length between per- 
pendiculars, 285ft. ; breadth, extreme, C2ft. 3in. ; depth in hold, 
18ft. ; burden in tons, 4,407.” 

{She is sister vessel to the Devastafurtt, and is the second of 
the three mastless vessels proposed by Mr. Childers for improv- 
ing our means of coast defence. Slo- is a Monitor in every 
respect, constructed upon the ]nnneiple of lh(; (Hatton and 
Aiiicriean Monitors, but with special differences, which give her 
a special character. The discussions which were raised about 
the stability of our iron-clads, and as to the (‘xpediency of hav- 
ing such vessels as the Drvustaium at all, intluced the Govern- 
ment to delay the constnietion of the 77m?^fZerer, and to postpone 
altogether proceeding with the B'urij. Put the Cc^mmittee upon 
Ships’ Designs, under the presidency of Lord Dufferin, has con- 
firmed the vi('W of Mr. Heed, who designed these vessels, that 
they are safe and are the most powerful vessels yet known. Mr. 
Gosclien last year quoted from this report an expression of 
opinion by the Committee that “ whether completed as originally 
designed, or with the superstructure subsequently suggested by 
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the Constructor’s Department, the Demstat'wn will prove a 
formidable and efficient war ship, a safe and stable vessel, and 
a valuable addition to Her Majesty’s Navy.” These remarks 
apply with equal force to the Thunder. It will be remembered 
t hat the groat doubt raised about the value of these vessels had 
reference to their stjibility, and serious suspicions were enter- 
tained afU;r the loss of the Caplain that these monsters were 
mistakes. But the Committee remark that “ the question of 
the Devastation' s sUibility, even under conditions of wind and 
s(ia far more unfavourable than any she is likely to encounter, 
has been carefully examined by the scieiitihe members of the 
(’ommittee and their conclu.sion is that ships of t his class 
have stability amply sufficient to make them safe against the 
rolling or heavy action of the waves.” 

The Thunderer, being constructed to carr>' the heaviest arma- 
ment that is known, lias other peculiarities which are worth 
noticing. As she is to r<*ly, likt^ a true Monitor, upon steam 
alone, and is toUilly unprovided with masts or sails, she is pro- 
vided with two distinct sets of engines, connected with twin- 
screws, and cajtable of acting indejamdently of ejudi other. 'I'lie 
obj(;ct of this arrangmnont is that if one <»f the engines is dis- 
abled, the ship will not be left w'ilhout any means of motion 
beyond the caprice of the waves. Perhaps one of the rnosi- 
I’emarkable features of this wonderful ve.s.sel is its capacity for 
slowing away coal. It can carry more than twice the (jiiantity 
of the largest of our iron-dads, being able to provide itsidfwith 
a sufficient consumption for twelve days, or as miu-h as 1 , 70(1 
tons. 

The launch of the ThmuUrcr lias not oidy added a. new and 
powerful vessel to the Navy, but has shown that a new' building 
y.ird has sprung up which lias capacities for construct ing the 
largest meii-of-w'ar. If not a rival, it certainly is a vainable 
aid to Chatham Dockyard, which has hitherto borne the burden 
of the shipbuilding operations of the Government. — Atnahfnl 
Jiv.iL the Tims. 

nAiniAGE’s CALCULATING .MACH INKS. 

Professor W. K. Clifford, M.A., in his lecture di liverol 
at the Jioyal Institution, said that the most comple.v calcula- 
I ions ill arithmetic depended on the four first rules; and as in 
the production of astronomical and assurance tables, where 
i^xtreine accuracy is required, men are liable to error, and their 
labour is costly, the use of machines w'as suggested. Ho then 
de.scribed Pascal’s machine, which contained the principle of 
the arilhniometer, and which was limited to simple addition ; 
and he then explained the various contrivances for carrying 
tens, employed by Thomas de Colmar, Scheutz, and others in 
jheir apparatus, and showed how the arithmometer is now' 
applied to multiplication and division. The construction of 
Babbage's difference-engine and its application wen* next con- 
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sidered and amply illustrated by apparatus, the great object of 
its author's life having been the production of a machine which 
should never go wrong without breaking, and which should 
possess arrangement's for printing the results obPiined, and 
thereby obviate all chance of error. This Babbap eventually 
<)l)Uiiied. Seheufz’s machine, through its employing the force 
of gravity, contains a possible source of error, and a decrease 
of price is procured at the cost of time and accuracy. In his 
description of Babbage’s difference-engine, now at South Ken- 
sington, Prf>fes8or Clifford referred to its power of changing its 
law at a prearranged time. Thus anyone sitting in front of the 
machine and watching it through the first hundred million steps, 
would feel perfwtly sure, from the large number of instances 
he had ol)s(TV'*d, that counting by ones was the law of its 
action, and that it would goon (loiiig so to t lie end of its wheels. 
He would how'ever be mistaken, and the nnn hiiie without any 
alteration in its arrangement, would siiddt'iily begin counting by 
twos. It was undoubtedly cleverer for the constructor to 
arrange this beforehand tlian to have to interfere. This prinei- 
})le Babbage, in the Ninth Bridge wat(‘r treatise, compared with 
certain actions in nature. The laws of action of living matter 
are at first sight totally distinct from those of inorganic bodies, 
ynd yet living matter is made np of sulistances which occur 
al.soin the inorganic state: but when life appears in its inorganic 
matter it lieliaves according to a law appanaitly quite ditferoiit, 
the change liaving been originally provided for. Babbage’s 
analytical ma<’liine was next considered, and its applicatioti to 
all kimls of mathemat ical calculations explained: and Professor 
Clitford eoTicluded his discourse witli a brief summary of Bab- 
bage's life, alluding to his great intellfClual capacity and attain- 
nifiits, his high moral eharactrr and affectionate disjKisition, 
and lii*^ severe struggles ami saerifi<‘e of self-interest, having 
Inmselfspent on hismaeliines in addition to the 17,000/. 

granted by (roveriiTm'Ut. Vet liis life eannot be lernnsl unsne 
<*es.sful, since his maelilnes, by the exertions of his family, are 
nearly completed : ,ind as they can now be constructed for the 
moderate cost of two or three hunired pounds, they will, no 
doubt, eventually come into extensive use. 


VKHTICAI. ENfilNKS IN THK NAVY. 

Tub engines in our iron-dads ships break down so frequently 
that their incessant failure begins to cause much uneasiness 
among engineers. It is no new thing for a marine engine to 
break down, but until within the lH.st few years the thing broken 
was almost invariably the crank shaft. This species of casualty 
h:\<, liowever. become m<trc ami more rare, as better materials 
and improved met Inals of maiiufac: ir i.ng them have been 
adopted. We M-arcdy (ver hc.ir :u the pre-ent day of the 
breakage of a screw shall in our navy, and the reason is obvious. 
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Not only are tln-so shafts vorv well made, but the}’ escape the 
(Jetenoruting intlnerices continually operating in the mercantile 
marine. In other words, they do so JittJe continuous work that 
the metal of which they are made is not fatigued. The distance 
run under full steam in any one year by any one of our iron clads 
is excessively small ; it is as nothing, indeed, when compared with 
tlie service; got out (jf the engines of any large, full-powered 
screw steamer, earrving mails, passengers, and cargo. The prin- 
ei])al casualties to whicli our naval engines are liable are almost 
unknown in the mereaiitile marine. Tln-y consist in the split- 
ting of cyliiniers and condensiTs, and they recur with the most 
alarming jK'rtinaeily. AV^e have seen why it is that the crank 
and scr(;w-sliafts of our iron-elads last very well. It remains 
to ])(* seen wliy tin; rest of their maehinery is not equally per- 
manent ; arni w<‘ have; reason to believe that this question is 
now receiving the most anxious consideniticui from at least one 
eminent firm of marine engineers. We liave alr(;ady expressed 
our opinions on this point ;*bnt the enormous importance of the 
subject, whieh afteets I he tdhciency of our navy (juite as much 
as any <in'‘stion eonnected with gnns or armour-plating can do, 
is a snrtieiriit exc:js(‘ f<u’ returning to it again. We st.art from 
tins ])oint with two propositions. The lirst is, that tlie prin- 
eip.il eause f>f the .splitlitig of cylinders -to say notliing of 
eertain other casualtii'.s of far h-.ss imjtortance — lies in the hori- 
zontstl ]>osition of tin; engine, s. The second proposition is that 
in iroti-chnls it is unni'ees.sary to .-idopr tht' horizonttil type. — 
7//f Em f Hirer, 


A 1 > M J If AT .T Y 1) RSI O NS . 

WaU'SUit’s th'sigued under the Atlmiralty — and, ind<‘(;(l, most 
war-ships, wheres(»ever designed— arc compromises, and embody 
conc(‘ssions to tlie (qnnions and to the authority of persons other 
than their designers. And it is wdthin our experience that the 
facts of these eomjn’omivses and concessions are very soon allowed 
to droji out of siglit, especially if any unfavourable consequences 
are brought to light. It is notably the case that higher 
authority greatly indnonced the ships of the Devastation class, 
the Hatspar and linpert, the (rlatton, and those of the Anda- 
cioas class ; Jind the world does not know, and never can know, 
how fur those designs were regulated by other causes than the 
wishes of their designei’s. It is obvious, therefore, that a Com- 
mitt.ee of strangers appointed to overhaul such designs, and find 
fault with them, have to enter upon their labours under tlia 
double disadvantage of uiifamilijirity with the subjeet, and of 
nnacquaintanee wit It some of the ruling eonsid»*rations wdiich 
caused the designs to be what they are. — Mr. E. J. lioed, C.B., 
in the new quarterly magazine, Naval Science. 
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UXIFOEMITY OF WEIGHTS, MBASUKES, AND COINS. 

Sir John Bowring has road to tlio British Associntioii the 

Report of the Committee on Uniformity of Weights, Measures, 
And Coins.” The report stated that a further advaneo had been 
Jt^e, l)y the passing of a law in Austria, in June 1871, render- 
ing the use. of the metric weights and measures permissive from 
Jihuary 1, 1873, and compulsory from January 1, 1S7G. Two- 
thitds of Europe, measured by population, have adoptetl the 
meltic system of weights and measures. The remaining third 
comj\i*is»'s England and Russia. As regards Russia, there are 
groat difficulties in decimalizing their present weights and men- 
»ur»'S, and tlio Jmpt'rial Academy has strongly advocated the 
adoption there of tlie metric system. In England, a Committee 
of the House of Commons was appointed to consider the question, 
and on their recommendation an Act was passed to render per- 
missive the use of metric weights and measures. In the United 
•States of AnuTica the system is introduced permissivt'ly, and in 
the other Itepublics of that continent it has hc'Cii introduced 
absolutely. As regards coims, th<Te has Ix'en considerable 
advance mad(' towards unity: France, Italy, Switzerland, 
Belgium, (1 recce, Roumaniu, have already iclc^itical coinage 
eecurcd th^mi by the Coinage Convention. The Committee 
consider the unification of the weights, measures; and coins all 
over the world to he fraught with iminenso bemht to science, 
commerce, and civilisation. 

A resolution proj)osiiig the reception and ad()])tion of the 
report was brought forward; but, on tho suggestion of Mr. J. A. 
Franklin, the resolution was restricted to the reception of the 
report, only. 


MEASrUINO THE VELOCITY OF ROTATION. 

Professor A. Ih Doi.ukar suggests a .siinph'. and effective 
method of deternaiiing the Velocity of Rotation of Wheids and 
Shafts. U]>()n tho face, or upon the periphery of the rotating 
object, he fastens smoked paper, and I in.-, he touches with ai)oint 
of rubber which is attached to one branch of a tuning fork, 
having a known rate of vibration. The fork is to be so held 
that the direction of its vibrations will be at right angles to the 
line of motion of the shaft. By counting the number of undu- 
lations made, on a given extent of the smoked piqx'r, tho speed 
of rotation is at once indicated. Thus, if the fork makes 100 
vibrations in a second, and one vibration is recorded on the 
smoked pa|>er, in a space covering one-half the circumference of 
the wheel or shaft, or two vibrations witliiii the entire circum- 
ference, it is evident that tlie rate of rotiition is 50 revolutions 
per second. By this simple and easy method the velocity of 
rotation of gyroscope disc.s, and of all kinds of shafts and 
wheels, may be* readily ascertained. 
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HEIGHTS OF BUILDINGS AND ANGLES. 

A “Level and Angle Indicator” has been brought out by 
Messrs. Fletcher & Sinclair, of Liverpool, including, in a com- 
pact case, a compass and sun dial. It is described by the 
inventors as being a simple form of theodolite, there being a 
sight hole and horizontal M'ire at the bnse, and its price is 
within the means of most mechanics. It strikes us that the 
instrument will need great practice before it can be used with 
anything approaching accuracy, and then it must of necessity be 
placefl on some steady .support. All who use the theodolite 
know tlu; euro and anxiety required to sight and adjust the instru- 
ment l)y means of firiely-cut screws, and standing on a stiff stand. 
Tlie angle indicator may be of serv'ice for taking approximate 
angles in tlie ease of those who will master it. 


KTTKS AND BALLOONS AT SKA. 

Thk Eaul ok ])i:ndi>nald has addressed to the Times tho 
following hitter: — “My attention has been called to a letter 
recently jirintcd in your columns, in which Admiral Cochrane 
reminds the jiuldic of his fathers very ingenious plan for the 
employment of Kites in facilitating communication between 
straiuhid ships and the shon;. Will you allow mo to say that 
the late Earl of Itundonald’s Auiohiogra^ihy of n d(i.scribes 

several occasions on which kites were successfully us('d for this 
and similar purposes? By their help, when in command of 
Jfei’ Majesty s .ship Syf ccJy, during the great war with Prance, 
he towed her boats in ehaso of ju’izes, and even conducted the 
Speedy lierscif into action, when the wind on the surface of the 
w'atcr was too light to be of much avail. By help of kites, 
also, lie frequently distributed proclamations on the coa.st of 
Spain. Daring the Crimean AVar, moreover, he suggested that 
caissons charged with combustibles, and wdtli properly timed 
fuses, should b<^ conveyed by kites into the port of Sebastopol 
to destroy the forts and fleet in the harbour, and he urged that 
a constant menace of this sort from tiie sea w^ould have boon of 
great use in forcing the artillor5’'men and seamen to remain at 
their guns, instead of relieving the troops engaged on the land 
face of the fortifications, lie also advised that the same means 
should be employed in attacking the outlying forts at Cronstadt, 
W’here the water is shoal ; and he pointed out that kites in the 
liands of an intelligent ciumiy would render the new forts at 
Spithead so easy of attack that they would only serve to buoy 
the channel. 

“ Though the late Earl, liowever, advocated the use of kites for 
many purposes, he was aware that their action in a gale would 
be Bomew'hat uncertain, as, before they were fairly started, they 
would be apt to plunge into the water, and so become wet, and 
too heavy if made of canvas, and destroyed if made of paper, or. 
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at other times, they might be entangled in the ship’s rigging, 
and thus cause only confusion. To remedy this, near the close 
of his life, he proposed to substitute balloons for kites, and he 
accordingly suggested that every ship should earr}" a small store 
of gas, sufficient on occasions to inflate a balloon 'which, driven 
by the wind, could carry a line from a ship on a lee shore to the 
land. The balloon, he urged, 'would have a much better chance 
than a kite of floating in the air, and even if it 'were fouled and 
only floated on the water, the wind would probably still carry 
it to the land. 

“While ordinary minds are satisfied with ordinary expedients, 
it is a mark of gfuiius that it is never satisfied until every pos- 
sible device lias been tried, and in order that full justice may be 
done to my father’s memory, I shall be obliged by your inserting 
tliis letter.” 


AKlelAL NAVTOATION. 

A paper, by INIr. C. A. Bowdler, has been read to tin's British 
Ass(»ciution, on “Aerial Navigation.” The author thought tho 
autumn manmurres 'would bo an excellent opportunity of trying 
experiments, and that aerostation would become an importan 
element in military science. Hitherto, captive balloons only had 
been used, but it was by no means improbable that circum- 
stances would occur wluTe it. would be most desirable to pass 
over the enemy’s position, and it would then be important to 
have tlie power of severing or deflecting tho balloon from the 
wind course, either to right or left, as required. Captive 
balloons could not be used in Haf«‘ty in high v'inds on account 
of violent rocking of the car. The writer then proceeded to 
review tho elements of aerostation, and to show that aerial 
navigation was practical only to a certain limit by simple 
mechanical means. Of the practicability of appljnng steam- 
power lie had no hojie, — the weight of a steam-engine, made as 
light as possi!)le, consistent with due strength, being much too 
great for any gas balloon to support. Tho power he propo.sed 
was manual, being, he believed, the only jiower applicable to gas 
balloons. But propulsion having been secured, tin; question 
arose how tin* power of direction could bo accquired, that being 
of the utmost importance in actual warfare. That was accom- 
plished by rotating the balloon to any required position, and 
then, holding it from further motion, the rotation was com- 
pletely under tho control of tho aeronaut. A rudder was tho 
instrument to bo used for that purpose, a vertical disc fixed 
in a line with the axis of the propeller. By turning the plane 
of the disc, the current of air forced from tho fan on the rudder 
caused the whole machine to rotate right or left, precisely as tho 
rudder of a ship guided the vessel. 


c2 
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LITHOFUACTErR. 

The Bubstanco bearing the name of Lithofracteur has become 
generally known through the experiments which have been carried 
out in England to prove power and safet y. It is an explosive 
compound of the nitro-glycerino class, which has for the past 
five years been largely made and used on the Continent. Belgium 
has hitherto been excluded from the category of states which 
have availed themselves of the advantages this explosive ojBTers 
in the prosoention oftho various industries requiring the aid of a 
powerful (‘xplosivc. Recently, however, a concession has been 
granted to Messrs. Gusgen and Dubois of Brussels, to transport 
and store lithofracteur in Belgium, the grounds of the concession 
being I lie satisfactory results obtained from analyses and labora- 
tory experiments iniide by the Chymist to th(‘ Belgian Govern- 
ment, to whom the matter was primarily referred. Although 
assured of its safety under any conditions in which lithofracteur 
could possibly be placed, the Government, nevertheless, desired 
to have a sctIos of ])riiet-ical experiments carried out by the manu- 
facturers, IMessrs. Krebs and Co., of (^)logno. It was tlicreforo 
directed by tho Minister of War and Minister of the Interior that 
these experiments should illustrate on a large scale the safety, 
Btrenglh, and economy of this exjdosive, as well ns the service ->1 
was capnble of rendering to mining industry and to military en- 
gineering. Queiiast was the place appointed for trying th(‘ experi- 
as some exionsive quarrie.s there offered all the necessary 
facilities for tho purpose. These quarries are situated about 18 
miles from Brussels, and occur at intervals overall area of nearly 
a stpiarc mile of the country, there being a great number of 
workings which arc connected together by numerous lines of rail- 
way. The produce is conveyed from Quenast by a railway about 
3^ miles in length, belonging t<» the Quarry Company, and which 
forms a junction with the main line of railway at Tubize. Tho 
quarries w'ere opened in 1814 by M. Zeman, but now belong to a 
company, who have largely added to their original holding until 
the workings have reached their present extent. The stone is 
a very liard corrqiact greenstone, which is used throughout a 
very largo district of the country for paving and road-making, 
for which purposes it is exceedingly well adapted. 

The experiments were commenced in the presence of Mr. Kindt 
(Inspectour Gtmeral du Ministere dc rinterieur), M. Weiler 
(Capitnine du Genii^ delogue du Minis^ji'ro do la Guerre), MM. 
Urban and Macoir (directors of the QuaiTy Company), M. Kraus 
(engineer of tho Vieille Montagne Mines), and a number of mili- 
tary officers, managers of mines, and scientific gentlemen. Herr 
Engels (tho inventor of lithofracteur) conducted the experiments, 
being assisted by Mr. P. F.t-Nurscy, the engineer in England to 
Messrs. Krebs. The manufacturers were also represented by 
Mr. Kirkraann, of Cologne. Tho first thing done was to show 
the safety of lithofracteur in the case of a fire, which fact was 
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demonstrated by a number of cartridges being thrown into a fire, 
where they burnt quietly away without the least sign of any ex 
plosion. In the next place, the behaviour of lithofractcur under 
violent concussion was shown by beating cartridges on a wood 
block with a heavy beater of the same material, others being 
afterwards beaten on a wood block with an iron boater. A ftlb. 
box of cartridges was then placed on a plank of timber on the 
rocky bottom of the quarries, and a block of iron weighing 201b. 
was dropped upon it from a height of 36 ft. The only effect was 
to smash a number of cartridges into a mass and to scatter the rest 
about, the experiment being repeated with a similar result. At 
this stage the proceedings wore discontinued at the request of 
M. Kindt, the weather being so tempestuous as to render the 
further prosecution of any out-door trials impossible. 

The weatluT proving fair on the following day, the experi- 
ments were resumed by the tiring of two charges in the hanl 
greenstone of the quarries. A plateau of rock was chosen, of 
irregular form, but Jibont 32 ft. long by 2oft. wide from the 
wall of r(K'k behind it to the front, and 8ft. liigh. The holes 
W’ere oft. deep, 2 in. in diameter, and wen* 10 ft. S in. n])art, one 
being situated 10 ft. from face of llu‘ plateau and the otlier nearer 
its edge. The charge in one case was H kilogramme of litho- 
fractt'ur, an<l in the other 1 kilogramme ; the fuses were lighted 
Simultaneously, but only one charge was ('xphKl(‘d. Upon 
examining the uncxploded charge l)y withdrawing tins top 
cartridge, in which tlie exploding eapw'as inserted, it was found 
that the fuse w’as faulty and had failed. A fresh -capped cart- 
ridge was inserted and tlie charge suecessfiilly exploded, the 
incident demonstrating the safety of lithofractcur under such 
circumstances. The tainpiug used is u'ator, and tliis enables a 
faulty fuse or cap to withdrawn and a fresli one inserted 
without the least danger. The result of the two blasts was the 
displacement of about 40 cubic met.n'S of rock, tlio cracks and 
fissures extending in all dirirtious throughout the leuglli and 
breadth of tlie. ])lateau, the r<?snlt being highly sueeessful. 

The next experiment had reference to the use of litliofractciir 
in a militar}" point of view, and consisted in tin* first jfiace in 
operating upon a structure repre.seiiting the roof of a bomb- 
proof magazine. This was made up of nino 10 ft,. Icaigths of 
iron rails of the Vignolos or single-headed section, oO lb. to tho 
yard, five lengths being at tho. bottom and four lengths on the 
top, interflaiigcd with the low'er ones, so as to form a compact 
mass of iron. These were placed on throe 18 ft. lengths of 
similar rail laid aerfiss a pit 2 ft. 6 in. deep. On tlie top of tho 
rails was placed 151b. of lithofract(*ur in cardboard boxes, upon 
which a few shoA'clfuls of earth were laid. After a A^ery Auolcnt 
explosion it was found that all tho rails except one of the long 
bearers had been broken up, fragments from a yard to a few 
inches in length wore strewed about in all directions, three 
pieces, each 2 ft. long, being hurled to a distance of 50 ft. from 
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the point of explosion. A double palisade, 8 ft. wide and 3 ft. 
high, formed on the side of a slope, was next attacked. The 
rear palisade was constructed of two rows of half-round timbers 
6 ft, long, and buried 2 ft. into the ground, the front one being 
only a single structure placed 8 ft. from the rear one. Behind 
the latter eight boxes of cartridges were laid in a line (each box 
containing 5 lb. of lithofracteur), and upon the boxes a few 
shovelfuls of earth were tlirown. The results of a tremendous 
explosion were that the rear palisade was sent flying in frag- 
ments througli the air with a cloud of earth, the front one was 
cut off at the ground line, and a hole, 1 3 ft. by 12 ft., and .'i ft. 
dee]), was fornuid. The earth was loosened to a considerable 
dcptli, affording facilities for the rapid formation of an in- 
trencliment. Largci pieces of timber which formed the palisade 
were blown about 1,000 ft. from the spot where the structure 
had stood, whih^ a young tree to the rear was uprooted. In 
previous experiments of tliis class it has been usual to place 
the litliofracteur in a zinc lube, but IVofessor Engels finds he 
obtains the same effect by placing the cartridges in their l>()xes 
only, so tlial. the time consumed in charging the tubes is saved, 
and the operation greatly simplified. 

The final ex]K*rimcnl. was made to illustrate the use of litho- 
fractear in torpedoes. To this end a raft was forme<i of three half- 
round railway sleepers, with a timbcT decking. The raft wa§ 
8 ft. long by 2 ft. 0 in. wide, and under it was tied a 5 lb. box 
of cartridge.s. Thus arranged, llio raft was floated on a small 
lake, and the fuse lighted. In about three minutes a heavy 
explosion ensued, whieli blew the raft in fragments into the air; 
a portion about 2 ft. Oin. squarci was hurled ;i.boiit 60 ft. high 
and landed on the banks of the lake, and smalh'r portions were 
thrown sevc'ral huudreil feet away. The water was violently 
agitated, and, upon subsiding, the surface w'as found to be 
strewed with fish. Other experiments were laid down in the 
programme, but were not proceeded with, as the representatives 
of the Government ex])ressed themselves satisfied with what 
they had already seen. It was arranged that on the following 
day a series of laboratory experiments should be. made by Pro- 
fessor Engels before M. Kindt, at his bureau in Brussels, in 
order to test the safety of litliofracteur at high temperatures. 
In consequence, however, of the satisfactory nature of the trials 
made the day previously, and of the report of the Government 
chymist already alluded to, M. Kindt intimated that he should 
require no further experiments to be made. — 2’i?ncs. 

NEW GUN-COTTON. 

. A NEW kind of Gun-Cotton has been produced — the invention 
of Mr. Punshon. The new compound consists of gun-cotton pre- 
pared in the ordinary manner, but with which nitre and crystals 
of cane sugar are mixed in certain definite proportions. There 
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*re certain conditions which have to bo observed with regard to 
incorporation and manipulation, and upon which the success of 
the compound as an explosive depends. The result is a loosely 
granulated cotton, which is finally subjected to pressure, tho 
amount of whicli is regulated and varies according to certain cir- 
cumstances whicli liave reference to the use to which it is intended 
to be put. The gun-cotton thus produced can be used in fire- 
arms, and, so far as experiments have as yet shown, is perfectly 
safe in use, as it can only bo exploded by percussive fire. Ignited 
by ordinary means, it simply burns away, leaving a considerable 
deposit; but fired pcrcussively it explodes violently, leaving a 
very small and light residue and causing but very little smoke. 
It is as well to mention here that Mr. Punshon’s invention is not 
exactly now, inasmuch as some experiments were made with his 
gun-cotton in July 1870, which were recorded at the time. Since 
then, however, Mr. Punshon has greatly improved upon his 
invention. 

Experiments have been made to asciTtain the penetrative 
power of the gun-cotton as against gunpowder. For this pur- 
pose 20 deal boards, 1 in, thick and held 1 in. apart, in a rack, 
were placed in front of an iron target. The practice was com- 
menced by Mr. Punshon firing a charge consisting of hO grains 
of gun-c(jtton and a service bullet fironi an ordinary sen’ico 
Martini-Henry rifle — the same rifle being used throughout the 
experiments — at dO yards range. The bulh't passed through 
the 20 deal boards, and on recovery was found to have been per- 
fectly flattened by contact with the iron target. The second 
shot was made with 8d grains of Curtis and Harvey’s No. G gun- 
powder, which sent the bullet through the wlioio of the boards, 
but it was not recovered. Round No. 3 was with dO grains of 
gunpowder, which drove the bullet tlirough 13 boards, missing 
tho foiu’teenth, which had got shifted, penetrating the fifteenth, 
and being stopjxd by the sixteenth. Round No. 4 was with 
2d grains, or half a charge, of gun-cotton, which scut the bullet 
through ten boards, tho eleventh stopping it. Round No. d was 
with 8d grains of gunpowder, w^hich sent the bullet through all 
the boards to the iron tiirget. 

Tho range was then increased to dOO yards in order to show 
that the gun-cotton was as certain in its effect at long us at short 
ranges. The first round of this seri(‘s was with dO grains of 
gun-cotton, the bullet b(Miig carried over the target. Round 
No. 2 was a repetition of the last, the bullet hitting just over the 
buU’s-cye. Lord Elcho then expressed a wish U) try the new 
grm-cotton as against gunpowder, and fired round No. 3 at this 
range with 8d grains of gunpowder, making an outer. No. 4 
was a repetition of No. 3, his lordship making a bull’s-eye. 
No. 5 was with 50 grains of gun-cotton, the bullet passing over 
tho target ; the gun-cotton with the same elevation as gunpowder 
evidently making higher shooting. No. 6 was a repetition of 
No. 6, Lord Elcho making a centre. In order further to test 
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the apparent fact that the gun-cotton gave a higher trajectorj 
and greater velocity than gunpowder, Mr. Bunlop, C.B., firedf 
the next two rounds. No. 7 was with /)0 grains of gun-cotton^ 
Mr. Bunlop making a bull’s-eye, while with No. 8, firing 86 grains 
of gunpowder, the bullet went to the low right. The gener;il re- 
sult at this target showed that better shooting was made with 50' 
grains of gun-cotton than with 86 grains of gunpowder, the dif- 
ference in the t raj (;etory being about 2 ft. In order to test if this< 
diflferoiiee remained constant at longer ranges the party removed 
to 600 yai ds. Lord Elcho again took the rifle, and with 50 grains- 
of gun-cotton made a centre left ; tlie second round at tin's range 
was with 85 grains of gunpow’der, which lodged tlio bulletin tho 
bank Inflow the target. Mr. Bunlop fired rounds Nos. 3, 4, and 5 
at this range with 50 grains of gun-cotton each time to got tlie 
range, No. 3 being low. No. 4 going to the left, and No. 5 being 
an outer high h ft. No. G was with 85 gr.iins of gunpowder, the 
shot falling low. Tin* fact previou.sly alluded to was by this- 
means established — viz., that diflerence hetween the trajectory 
of gunpowder and that of the new gun-cotton remained consrant, 
or as nearly so as could he judged, under the varying conditions- 
of range and marksman. 

All the gun-cotton that had been used hitherto was from one 
batch in the manufaclnro. Mr. Puiishon, however, had with him 
some of Id's cotton in which a .‘>Hght variation had been made iiL 
the manipulation, and hywldch he hoped to get greater strength, 
and two rounds were fired with this by Lor(i Elcho at 600 yards. 
The cliarge in ('ach case was 50 grains, and the result in each, 
case was a low ti'ajeetory, showing tliat the gnn-eotton was- 
weaker ratlier than stronger than that which had been used pre- 
viously ; its power, in fact, was about ecpial to that of gunpowder. 
The final trials were for rapidity and accuracy combined, and 
they were made by Mr. riinshori firing 10 shots witli 50 grain 
gnn-cotton charges at 100 j^ards. The time occu})ied was 70* 
seconds, Mr. runshon making four buirs-oyes, two centres, and 
four outers. The experiments were liighly satisfactory, and 
demonstrated, as far as they went, the perfect adaptability of 
Mr. Punshoii’s gun-cotton for use in small arms, and its decided 
superiority over gunpowder in the several respects we have indi- 
cated, to which we may hero add that of uniformity. It should 
be stated tliat the whole of the gun-cotton used had passed 
through the hands of Mr. William Valentin, Demonstrator of 
Practical Chymistry at thoRo^^al College of Chemistry, London, 
and who has made satisfactory anal.yses of samples, from tho 
bulk of which the cartridges were made up. — Timc.s. 

The Special Committee on Gun-cotton, &c. have made a pre- 
liminary report. They are favourable to the use of pulped gun- 
cotton, which they say can be more thorii)ughly purified than 
gun-cotton iu a loose state can be. It is throughout every stage 
of the manufacture uninflammable, and no danger can arise 
from making it, except in tho proce.ss of drying, which is open 
to improvement. 
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An American chemist professes to have discovered a method 
of preparing a Gun-cotton, which is to be at once the most explo- 
sive, — whether the most readily or the most ‘poxeerfidly is not 
stated — and the most soluble in alcoholic ether ever made. This 
is rather remarkable, since trinitrocellulose, the most powerful 
variety of gun-cotton, is utterly insoluble in mixtures of alcohol 
and ether, which, on the other hand, rcsidily dissolve the com- 
paratively feeble di nitrocellulose. As the inventor’s acids aro 
considerably weaker than the Stowmarket standard, it is very 
probable that the resulting gun-cotton will consist chiefly of 
dinitrocellulose. 


SUnSTITUTES FOR OI]NPOWT)ER. 

Mb. F. A. Auel, F.R.S., Chief Chemist of the War Depart- 
ment, has delivered, at the Royal Institution, a discourse upon 
this important subject, commencing by briefly referring to the 
attempts made, without any decided success, to apply more 
powerful explosive agents than gunpowder, and especially gun- 
cotton, to artillery. next alluded to the more promising 
results obtained in small arms, especially those arrived at by the 
late Gun-cotton Committee in 18G7-8 \vith tlio Snider rifle and 
compressed gun-cotton, the explosion of which was controlled by 
file superposition of inert material between th(‘ particles. IIo 
then described sonu! results obtained during the search for a safe 
and powerful agent for use in shells, and illustrated by ex- 
periments the influence of various physical and mechanical 
conditions iijion the susceptibility of substance's to explode by 
concussion, &c. This W’as followed by an account of picric 
powder, one of the safest of violent explosive agents, which 
has been shown to be a satisfactory material for shells, in 
regard to safe use and manufacture. With respect to progress 
in the application of explosives to mining and engineering 
purposes, Mr. Abel especially commented on gun-cotton and 
nitro-glycerine, and explained how the latter, the most dangerous 
of explosives in its pure liquid state, has been converted by 
Mr. Alfred Nobel into the solid or plastic form, termed 
dynamite, which can be conveniently and sahjly used. Some 
other preparations of nitro-glycerine resembling dynamite were 
then noticed, including I ithofracteur; and the individual merits 
of gun-cotton and dynamite were compared with each other and 
with gunpow’cler. It was shown that tluj first two aro about 
equal in regard to power, and that, though tliey are very 
superior to gunpowder where groat violence and suddenness of 
action are required (as in the removal of rocks and in the 
demolition of military works), yet there are certain applications 
in which the gradually explosive action of gunpowder is the 
most valuable, and which, in fact, render it irreplaceable. The 
readiness with which nitro-glycerine preparations freeze at 
rather high temperatures, in which state their successful em- 
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ployment demands special arrangements, was noticed as an 
inherent defect; while their plastic condition when unfrozen 
was described as decided advantjige, since they can be tightly 
rammed into blast holes of irregular form, for which use com- 
pressed gun-cotton is not so well adapted. The absolute safety 
of the manufacture of compressed gun-cotton, its secure 
preservation in tlie damp state, and the expeditious restoration 
of its powers by drying, were demonstrated ; and the keeping 
qualities of these explosives were shown to be much more 
reliable now than in former times, when the conditions of their 
pure and uniform manufacture w'ere not so well understood. 
The cause of the Stowniarkct gun-cotton explosion of August 
last was then examined, Jind dcmonstraU;d to have been clearly 
duo to accidental causes, totally unconnected with the stability 
of the m/iterial itself. The results of some recent experiments, 
instituted by the Government Committee on Gun-cotton on the 
south coast, were described as having thrown considerable light 
on the cause of the violence of the Stowmarket explosion, and 
to have demonstrated the advisability of placing dry gun-cotton 
under the same restrictions as other explosive agents. In 
conclusion, Mr. Abel referred to some interesting results 
recently arrived at by Dr. Sprengcl and hims(‘lf, indicating that 
the application of explosive agents is still a. fruitful subject for 
investigation. The lecture W’as fully illustrated by experiment^ 
and specimens. 

Fulmiriatinc is the name given to a new explosive compound, 
which consists of nitro-glycerine mixed with silica, and 15 per 
cent, of a secret substance, which is, when ignited, dissipated as 
gases. 


THE IJVTKST AJiOUT GVN-COTTON. 

From a paragraph published, presumably from an official 
source, it would appear that Mr. Brown, War Department 
Chemist (Assistant toProfessor Abel), has succeeded in detonat- 
ing compressed gun cotton, containing lo to 20 per cent, of 
water, as it issues from the hydraulic press, before being sub- 
mitted to the final process of drying. W<‘ are told that “ it had 
never been anticipated that detonation could possibly occur 
under such circumstances ; but the, importance' of the fact can 
hardly be overestimattjd ; for while the cotton in its damp con- 
dition is perfectly innocuous and incapable of ignition, the same 
cotton possesses all the explosive and other attributes of per- 
fectly dry cotton for mining and like purposes.” Just so ; and 
it has always been assumed that, at least in its damp state, com- 
pressed gun cotton was perfectly safe for manufacture, storage, 
and transport, because it could not be exploded. 

The discovery that this is an erroneous assumption is thus 
entirely opposed to all the views entertained upon the subject by 
those who are or would be thought to be, authorities thereon ; 
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and this would seem to put an entirely new complexion on the 
matter. Surely, it will be necessary that the conclusions and 
Report of the War Office Committee on Explosives, still sitting, 
should be reviewed and revised by the light of this important 
addition to our knowledge of the dangerous properties of this 
otherwise excellent explosive. 

Judging irom correspondence that we have received, con- 
siderable alarm and anxiety has been excited at Stowmarketby the 
rumoured rehabilitation of the ill-fated gun-cotton factory of that 
tO'WTi. The inhabitants will have themselves to thank if, for- 
getful of the severe lesson of the past, and lulled into false 
security by the w’is(i and dulcet A’-oice — or money-bags — of tho 
charmer, they neglect to protest energetically and unanimously 
against the renewal of a perpetual risk, which is, over and over 
again, “ doubly hazardous.” — Mechanics' Magazine, 

THE LARGEST CASTING. 

The Largest Casting probably ever made has been success- 
fully accomplisiied at tho Jioyal Arsenal, Woolwich, in tho 
anvil block for tho enonnous steam hammer for the manufacture 
of heavy ordnance. Th(5 casting, which was made in the Dial 
Square, absorbed 103 tons of metal, which had previously been 
dbllected from a number of furnaces into three immense re- 
ceptacles. Erom thes(^ the metal Avas poured into tho mould, 
which had been prepared below tho le\'el of the ground in a 
most c}iroful manner. It is understood the casting will take a 
month or more to cool, and in the meantime the last of the iron 
plates for the foundations of the hammer Avill bo made, of the 
weight of GS tons. The anvil face (GO tons) will then bo cast, 
and tho bed of the hammer (GoO tons in all) wall be perfect. 
Tho weight of the hammer itself Avill be 34 tons, and it will be 
the most ponderous hammer in tho Avorlil. — Mechanics Magazine, 

LARGE CASTING. 

A TRiAi. of a new streit steam-car L.oj taken place recently 
at Ilion, Now York. This car differs A^ery slightly in appear- 
ance from an ordinary street car, saA’o that one platform is a 
trifle longer than tho other; on this the compact machinery, 
which docs not ocenpy more space than an ordinary stove, and 
the driver, stand. The engine, perfected by Mr. Baxter, is 
made on the principle of tlio English compound engine, used 
in ocean steamers. It has two cylinders, and driA^es the car by 
direct crank connection, Avithout any intermediate mechanism. 
The steam is admitted from tho boiler to the first cylinder, 
which is smaller than tho other; in fact, a “high-pressure” 
cylinder. It escapes from this to a chamber formed by a jacket 
round tlie boiler, where it is superheated, preparatory to being 
used in the larger cylinder. As it finally escapes it is reduced 
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to about atmospheric pressure. By this means the entire force 
of the heat is used, and economy of fuel, as wdl as of space of 
boiler, is obtained. The engine is arranged to constlme its own 
smoke, and with the low pressure of the exhaust, both soot and 
noise are avoided. — I/nd. 

GLASS-LINKD IKON PIPES. 

This is a now manufacture, carried on by the Glass-Lined 
Pipe and Tube Company of New York. In these pipes tho 
water comes in contact with nothing but glass, and cannot 
become impregnated with any oxide, as in metallic pipes. 
There being no oxidisation or corrosion, their purity and 
durability cannot be questioned. The inner suiface of the 
pipes being perfectly smooth, the friction is small, and the flow 
of water is greater, and can be carried out in bouses with less 
pressure tlian through any other pipe of tl)e same diameter. 
The lining between the iron pipe and the glass tube inside 
consists of plastcT of Paris, a non-conductor of beat ; this 
prevents the water therein from fre<“zing in winter and keeps it 
cooler in summer, thus preventing tlicso pipes from bursting. 
The lining in the pipes is pi’otected against moisture by a layer 
of hydraulic cement, which is put on the end of each length of 
pipe, thus prov<'nting tlio plasl«T of Paris from br*ing alfected. 
The resisting pow(M’ of tin* glass-lim^d pipe is five times greater 
than lead, and the diffl'rcnce in the expansion and contraction 
lietween iron and glass is overcome by the compressible plastic 
8ubstanc(‘ between the two materials. The glass-lined pipes are 
invaluable for conveying chemicals and other licjuids that are to 
be kept free from impurities, and also for ale and beer pumps, 
for. condensing of salt water on steamers, purifying gas, and 
other purposes. It is a fact well known that a considerablo 
percentag-(‘ of gas escapes tlirongh the pores of the iron. When 
lined with glass this waste is prcvimted, and the pipes arc 
rendered nju^h more durable. Tlie great expense of continual 
repairs is almost entirely overeonie, and the cost is not much 
above that of lead pipes. — Mechanics' Magazine. 


TABIS EXPOSITION OF DOMESTIC ECONOMY. 

This Exhibition, among other noteworthy exhibits, contained 
the building materials and appliances in east and wrought iron 
of M. Liger, the object of which is to effect an economy in 
materials, in labour, and in space, in constructing dwellings ; 
and specially applicable to the formation of floors and partitions. 
The form chiefly adopted is that of the double T» or rather H 
iron, but the Zore girders and angle iron, now much used in the 
formation of floors, can also be readily made available in M. 
Liger’s groupings of material. Another system of construction 
in iron is that of M. Grand, exemplified by a small me lei 
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house, wherein all the external and internal walls are framed in 
iron, panelled with brickwork or lighter materials : the framing 
is in the form of H T i^’on. Although extremely li^ht, 
these build ings are stated to have ample solidity and stability, 
with considerable relative mobility, and at the same time can 
bo quickly and cheaply constructed. Tliese iron constructions 
are estimated to cost from oj to francs per square metre, or 
from 3 a‘. to 5a‘. Sd. per superficial yard. MM, Jaiidelle and 
Sabront exhibited hollow articles in brick and pottery ware, 
suitable to the panelling required for the above constructions, in 
lieu of ordin.'iry plaster and solid brickwork. 

NEW METALLIC ALLOY FOR COOKING UTENSILS. 

It is w'oll-know'ii that all alloys containing copper, even in 
minute proportions, are readily acted on by acids, which makes 
them dangerous when used for household utensils. M. llelouis 
has proposed an alloy, under the name of platinum -bronze, which 
is entirely inoxidisable. It is a nickel alloy, prepared from nickel 
made thoroughly pure by various processes and maceration in con- 
centrated nitric acid. The proportions employed are nickel 100, 
tin 10, and platinium 1 : the two latter metals being added to 
yie fused nickel in the proportion of 4 of tin to 1 of platinum, 
and the remaining 0 parts of tin added subsequently. For bells 
and sonorous artieh^s, the proportions are slightly varied, viz., 
nickel 100, tin 20, silver 2, and jilatimim 1. 


VIAL ON METALLIC UKINTINO. 

Many atteTn 2 )ts have been made to produce patterns upon 
cotton, worsted, and other tissues, by (le}) 08 iting rciduced metals 
upon tliem. One of the most successful experimentalists in this 
<lirection was the late Mr. W. Itobinsoii, of Clifton Vale Print 
AVorks, Brighouse, Yorkshire. He found that lead, tin, bismuth, 
copper, &c., could b(' deposited in given designs ■ ip a metallic 
state upon w'oven tissues, producing a variety of novel and 
striking effects. One serious drawback remains, howiwer, to bo 
overcome before this new style of printing can bo adopted on 
the large scale. The nudals capable of easy reduction and 
deposition have all, with the exception of gold, which is too 
costly for general use, a strong affinity for sulphur. When 
exposed in tliin films to tlie action of tlie air they are conse- 
<juently easily tarnished, and lose their beautiful metallic lustre. 
A^ial moistens tissues of cotton, silk, &c., with a solution of 
nitrate of silver, dries slightly, and tlien lays upon the cloth a 
metal plate with an engraved design in raised lines. Wherever 
this metal touches the cloth the silver is reduced in fine 
black metallic powder, which adheres very tenaciously to the 
fibre, and reproduces the design with great sharpness and 
delicacy. The process is most successful on fine, compact 
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goods. A slight previous dressing or sizing is of use. Tho 
designs thus produced are permanent in air and light, and are 
not affected hy washing in water, soap lyes, or dilute ticid and 
alkaline liquids. They are, however, of no value, as they are 
devoid of that metallic lustre which alone is wanted. Black 
designs, perfectly permanent, can he produced to satiety with 
much cheaper materials tlian the nitrate of silver. — Mechanics* 
Magazine. 


MONCllIEFF GUN-CAIililAGE. 

A very simple modification of the Moncrioff Gun-Carriage has 
been invented by Mr. J. Farlic, a draughtsman in the War 
Department, and submitted to the consideration of the Com- 
mittee of Inventions. Its chief merit is the readiness with which 
the system can be adapted to the ordinary field gun-CAiriages, 
and, indeed, to almost any gun-carriage in the service. It con- 
sists in shifting the trunnions of the gun to the shoulder of the 
carriage, and adding a countcrj>oise to the foot of the trail, so 
tliat the whole may balance evenly on the axis of the wheels. 
When employed in field service it is proposed to carry the 
counter weight under the gun, and when used in siege work to 
fasten it on the trail, digging a trench to allow’ it to fall, an(} 
carry up the loaded gun over the paraj)ot. The position of the 
axis, the position of the gun, and the w’eight of the counterpoise 
have all been mathematically adjusted, so that the recoil at firing 
shall bring down the gun again under cover of tin* loading posi- 
tion ; and the contrivance is altogether so cheap, ingenious, 
and useful, that it has received very favourable consideration. 

UNMECHANICALLY BIFLED ORDNANCE. 

ColhuTVis Magazine states that the system of rifling which 
destroyed its gun and damaged 70 per cent, of its shell in the 
effort to accomplish the least useful work, was that preferred in 
the competition of 1860, and, being renamed the “Woolwich” 
system, is still in use. The frequent infliction of injuries upon 
heavy ordnance thus rifled, by their csc4iping projectiles, which 
necessitates the minute inspection after every 50 discharges in 
cool target practice, and has disabled so many guns, makea 
thoughtful artillerists ask what might be the effect upon British 
guns of another naval bombardment of a Japanese fort. Whilst 
the failure to perforate the Glatton*s turret awakens attention 
to the meaning of a rifle system which “ has decidedly the lowest 
velocities,” and the small contents of the 7001b. common shell 
reminds us that the relative bombarding values of shell corre- 
spond with the squares of their bursting charges, so that, as to 
the most powerful shell, the 36 ton, 26 ton, 18 ton, and 12A 
ton guns stand respectively as the numbers 406, 1,225, 689, and 
324. The failure of the rotary power necessitated the shortening 
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of the shell and consequent diminution of powder capacity, so that 
these bombarding values originally stood at 405, 2,070, 1,024, 
and 324 respectively. It will thence be seen that the bursting 
power of the 12m. common shell for the 35 ton gun is only ono- 
fiflli that of the original 12in. shell for the 25 ton gun. 


BEEECH-LOADINO SMAI.L ARMS. 

Mb. a. Wylie, of Ilandswortb, Birmingliam, has read to the 
British Association, a paper “ On tho Progress of Invention in 
Breech-loading Small Arms of the past Twenty Years.” All tho 
inventions in breech-loading fire-arms since 1851 presenting any 
novelty were re\dewed and grouped in their natural connection, 
so as to trace the development of each system down to the pre- 
sent time. The Eeports of tho Small Arms Committee were 
criticised and their conclusions disputed ; and it wais shown that 
their decision arrived at three and a half years ago had had the 
(‘vil effect of putting almost a complete stop to invention in any 
direction except in that of the chosen arm, the ingenuity of the 
inventors and manufacturers being now expended in hopeless 
attempts to improve tho Martini. 


• TORPEDOES. 

Mr. Egbert Mallet, writes in Naval Science : — “ Experienced 
iron shipbuilders, though, perhaps, not with much experience as to 
torpedoes, have expressed the opinion that as the explosive power 
of the torpedo may be increased without limit, and as the stroke 
from oven a very moderat-o charge is proved to be so destructive, 
any attempts to make an iron-clad ship ‘ torpedo-proof’ must be 
abortive; greatly more so, in fact, than to make ‘her shot -proof * 
to a constantly increasing power of gun because to tho increase 
of the latter some limit is set by the nature of materials and 
otherwise, whereas there is little or no limit to tlu' power of tho 
torpedo. And those of this opinion come at once to th(! conclu- 
sion that it is not by further loading the already over-burdened 
ironclad ship with a still stronger hull, or an armour-plated one, 
that we should proceed ; but by contriving means, whether car- 
ried by the ship or otherwise, to push aside or away to a safe 
distance from the hull the torpedo which is encountered, permit- 
ting it then to explode or not ; or by some means for fishing 
them out, or otherwise disabling them or their igniting appa- 
ratus by * dredging’ or ‘sweeping’ from a distance. All that 
the more intelligent proposers of any of these methods can say 
is, that so far as they may be effectual they oblige the opponent 
to employ a more powerful and expensive torpedo. Tho discus- 
sions on this subject which have from time to time appeared in 
the technical and military journals (in England at least), and 
that raised at the late meeting of the Institution of Naval Archi- 
tects on Torpedo Papers read, before it, evinced such loose or 
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imperfect notions as to the nature of explosions generally, and 
the laws which govern those of subaqueous torpedoes, that real 
progress either in more effective structural resistance to, or in 
keeping off to the minor limit of safe distance marine torpedoes 
is not to be expected until the cardinal conditions of their explo- 
sive stroke become better understood generally. Here, as in 
every other branch of engineering, if we are to make much or 
sdfe progress, we must begin by distinctly gasping the con- 
ditions of our problem as presented to us by the properties of 
the substances and the play of the forces concerned.” 


NKW WHITWORTH GUN. 

Experiments have been made on the sands, near Southport, 
W’itli a new Ereeehloadiiig O-pounder llifle Gun, made by Sir 
Joseph Whitworth & Co., Manchester. The w'eight of the gun 
is cwt., and the weight of the carriage is 10 cwt. Both gun 
and carriage are mad(^ of the fluid compresseil steel commonly 
called “AVhitworth Metal.” The. well-known advantage of the 
material is its ductility and much greater strength as compared 
W’ith ordinary ste('l cast in ingots. Instead of trying to hammer 
cast sti‘el into the required solidity, Sir Joseph Whitworth’s 
method is to subject the molten metal in its fluid condition to 
hydraulic pressure, particles of air commonly remaining in cast 
8U*el being thus got rid of. No amount of hammering would 
have sufliced to render it sound. It is found that by exerting a 
pressure of 20 tons per square inch upon a fluid column of steel, 
in fire minutes the eoliimn will become shortened as much as 
half an inch per foot of length, this diminution showing that 
something other than solid steel has been expelled. Experiment 
Las showTi that whereas a pressure of eight tons per square 
inch will produce an ingot free from air cells, yet a pressure of 
20 tons per square inch is necessary to render the steel as strong 
and as ductile as it is required to bo. Having obtained a per- 
fectly ductile material many times stronger than iron, Sir Joseph 
Whitworth is enabled to enlarge with safety the powder cham- 
bers of his guns. Being able to bear the strain the chamber in 
the breech can be charged with a much greater weight of powder 
than is practicable in other breech or muzzle loaders, and thus 
the length of range can be increased. 

Tile experiments commenced with five rounds of common 
shdl, 91b. in weight, at an elevation of three degrees, with a 
powdercharge of 2^1b. The longest range effected w^as 2,030 yards, 
and the sliortest one, 1,860 yards, the deflections varying from one 
foot to eight feet. This was followed by the firing of ten rounds of 
common 9lb. shells, at an elevation of 10 degrees, and with a pow'der 
charge of 2ilb. The longest range effected was 4,368 yards, and 
the shortest 4,251 yards, uitli deflections chiefly to the left, vary- 
ing from 1 J yard to 6 yards. Ten rounds of solid shot were flred 
at an elevation of 40 degrees, with a charge of 2jlb. of powder, 
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when the extraordinary range of 10,320 yards was nuide, with a 
defleetion of only 41 Every one of the shots was projected 

upwards of 1 0,000 yai-ds. One of the most interesting experi- 
ments was made to "show the strength of the metal. A cylinder 
similar in every respect to the breech-end of a 9-ponnder 
jniizzle-loading gim cut otf at the trunnion, was loaded \vith 
1 Jlh. of powd(‘r, the chai’ge being screwed into the chamber by 
means of a powerful steel screw, thoroughly well lubricated, and 
through the centre of which a. hole, one-tenth of an inch in 
diameter, was made to permit tlui escape of the gas. The 
> isitors -all stood at a reasonable distance while this cylinder 
w’Ms discharged, and when fired it produced jl stra,nge rushing 
sound, more resembling the noise occasioned by the sudden dis- 
<‘harge of steam from an engine than an explosion of gunpowder. 
Tin* cylinder was thrown forward siweral feet, and the sand was 
hlaekened for many yards by tlie escape of gas, but when 
iinscr(‘W(‘d the eylimler was niiinjnred, and, strange to sjiy, tw’o 
j’ings of fat 'which liad been placed in the chamber w'ere not 
melted ; tin* only result "was the widening of tlu' vent to exactly 
<louble its original diameter. At an eh'vation of tliree degrees 
the r(*siilts were 1,928 yards deflection ; 1,011 yards, deflection 
1ft. to tlic left; 2, Olio yards, deflection 3ft. to left; 1,860 
yards, deflection 1ft. to right; 1,920 yards, d(‘flection 8ft. 
to i*ight. The concluding experiment of to-day was intended to 
ascertain the jionetrat ing power of th«‘ shot, and foi* this purpose 
a Steel target, three' inches thick, was fixed in a sand hank 100 
yards from the nrazzle of the gun, and at an angle of 45 
degrees. The charge of powder was 2;* Ih. The first shot hit 
1lic‘ target obliquely. The second ]»assed ov(‘r it through a sand 
hill, and was found in a pool of water 150 yards off. The 
bullet was again jdaced in the gun and fired at the same range, 
wlien it passed right throngli tlie target, buried itself in the 
sand, and could not he felt when piv N d .‘it a. depth of 3 ft. 
"Iln* second day’s trials w'cre jiot so much to accuracy of aim as 
oil the previous day, and with less satisfactory results, owing to 
the softness of the sand, in which the shell became embedded. 

Sir Joseph Whitworth states that in ;i trial of one of his 
breoehlonding guns, with an enhirg(‘d pfiwiler ehamhiT, the pro- 
ject ilcs being six diameters in length, and made of compressed 
steel, and having a maximum of 3ft., an iron plate 4^ in. 
iliiek was penetrated. The resisting strength of the steel of the 
new guns is said to he twice that of those now in use, while the 
economy of production is much greater. The projectiles are 
fij-ed as they are cast, and require no preparation except the 
ordiiiar}" dressing that all castings are subjected to. The hri'ech 
of the gun is closed by a heavy sliding block of steel, furnished 
with straight line threads or teeth inclined at a very small 
angle to a plane perpendicular to the axis of the gun, and form- 
ing a. portion of a sert^w thread which would be traced upon a 
l ylindcr of extremely large radius. The breech piece is moved 
D 
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horizontally by a rack and pinion, and the small obliquity of 
the thread causes it to tighten itself with great force against 
the rear of the gun. The powder chamber has been enlarged in 
diameter and reduced in length, being two diameters long, and 
containing a charge of dO per cent, more of powder than the 
service charge of a muzzleloadcr. The mechanical features of 
the breechloader are thus recapitulated in a pamphlet by th‘e 
makers : — A heavy breech piece, with a largo area of bearing 
surface, slightly enlarged shf)t chamber, and diminished windage 
in the bore of the gun . — Ahrklged froou the Turns. 


hoixjson’s wiuk tramway. 

A LINE of 9d0 yards of this process has been started — driven 
by a 24ft. water-wheel — at tin* Ilronfloyd Company’s Lead Works, 
near Aberystwith. This line consists in the employment of an 
endless wire-rope, support.ed on pulleys, which are carried at a 
considerable height from the ground, on 22 strong! y-framed 
timber posts. The water-wbe(‘l draws the rope at about flvo 
miles an hour, and it carries with it a series or continuous stream 
of iron buckets — one or more being bung between each post — in 
wbic.li is placed one ewt. of dressed lead ore. The rope being 
endless, tno pull bnehets travel on one side of the supports, and 
the empti(“S return on the other. The pendents, by which the 
buckets arc hung, are especially formed to allow of their passing 
the points of support with perfect case. The ore is at the re- 
ceiving house sliot into a hopper of an ore bin, erected below 
Cb’m-bwa farm buildings. Tlio delivery of th(! dressed ore from 
tliis mine lias for many years been attendc'd with much trouble 
and expense, for tbi^ reason that there is a very sharp ascent of 
2ij0 feet in less than :|- mile, with a like descent on the other 
side, down to the parish road to Penrhyn-coch. The wire tram- 
"way obviates this, as by its means the Bronfloyd CV)mpany is 
now enabled to deliver into its store-house five tons of dressed 
load oni per liour ; and tlionce b}” a level road to the riiilway 
station at Bow-stn'ct. This is tlio first application of the process 
at a h'iul mine, although Lady Willoughby do Broke, at Kineton, 
Warwieksliire, has recently had a lino constructed 1 J mile, in 
length for tlio carriage of iron-ore stone in the rough ; and the 
natural inference will bo that the system must pay still better 
for dressed ore, — Mechanics* Magazine. 


VIENNA TRAJIWAYS. 

There arc eight lines of tramways in Vienna, nearly 22 kilo- 
metres (13J miles) in extent, or a length of single lino of 44 
kilometres (26 miles). The average number of horses employed 
in 1870 was 1,000, and tho Tramways Company possess nearly 
400 curs of tlirec different kinds. About one-fourth are winter 
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cars, with two closed compartments (one for smokers), and 18 
seats. The summer cars are open with a roof covering sup- 
ported on standards; they are 7 metres long and eonttiin 21 
seats. There are also composite cars for the two seasons, of the 
same length as the summer cars, hut with open ends and a closed 
central compartment. The gauge is 1'9 metres, or nearly 6ft„ 
Sins., {ind the minimum radius of curvature is 8 metres, or 
nearly 9 yards. The total number of passengers conveyed 
during the' year was 12,548,000, and their average fare was 2^d. 


THE 400-Ln. SERVICE SHELL STRENOTHEXEI). 

There has been exhibited at the South Kensington Museum 
a full size model of the “ common ” Shell, which broke up in the 
18-ton guns of the Hercules and disabled one of them. The 
model differs from the 4001b. shell in quiistion, by the substi- 
tution of five strengthening iron ribs for fourteen weakening 
studs and stud holes, Jis a means of roUition. By this means 
the effort of rotation is diffused over a total ride bearing of 9ft., 
Tins., on iron ribs, instead of boing concimtratid upon 4ins., 
on gun-metal studs. The strengthening iron ribs require for 
their reception in the gun five slots or grooves, each about ono- 
half the depth and width of the seven groovi'S iio-w in the 18-toii 
guns of the irereulcs, and they necessitate the removal of only 
14 Jibs, of metal from the boro, instead of Cl Jibs., ns at 
present. This plan of long centering ril >1x5(1 lx.5:trings competed 
with the short-bearing stud system in the Hi'avy Gun C(->mpe- 
tition of 18G5, when it gave higher vcilocities and better endur- 
ance. The former merit enabled a ribbed 1 lOlb. sliot to strike 
a muzzle blow 133 foot-tons heavier than its studded competitor, 
and 2G4 foot-tons heavier than the eoiTcsponding Tin. gun now 
in use, and to throw the shot 1,473 yards at 2^^ of elevation, 
with 20ll)s. of powder; wdiiLst its competitor only attained the 
samo object by using 25lbs. of powd(*r. Moreover, the strongly 
ribbed shot with its long bearings, left its grooves aixl lands wholly 
uninjured after 417 discharges; whilst its stiiddcxl competitor 
totally disabled its gun, which had an increasing spiral, by 5G7 
rounds. As the limits ^)^ cnduranco are, on the stud system re- 
stricted within bounds, growing continually narrower as the 
projectiles increase in length and weight, the evils of defying the 
commonly received princi])les of mechanics are made more popu- 
larly manifest. Tlie breaking up of projectiles in throe 18-ton 
guns on board the Hercules is only a more CA’ident indication of 
the strains frequently occurring in a less degree, and of what 
may bo expected to take place whenever heavy guns are sub- 
jected to rapid continuous fire. The mechanical principles in- 
volved were little understood seven years ago, when muzzle- 
loading rifled guns of largo calibre were almost unknown. But 
seven years* experience has taught artillerists that attention 
must bo paid to the elementary principles of mechanics in de- 
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vising .Miiy successful rifled system for heavy ordnance if they 
would got the maximum of work out of a given gun. Under 
these circumstances, the careful study of the model in question, 
will well repay the scientific artillerist^ as well as the practical 
seaman and solditT. — Mechanics^ MagazWiv. 

CAST-IRON RODMAN GCNS. 

The Kussian Government have begun to manufacture 20in, 
cast-in»n guns on the Rodman principle, at Perm. Such guns 
have for sonje time past been used in America, and we have on 
various occasions advocated their introduction into our Navy, 
combined witli piston-projectiles, which would receive the 
pressure of the powder-gas on a large surface and present only a 
modcrc'tely large* punching or cleaving point. In the Rodman 
guns the exterior of the mould in which the gun is cast is kept 
h(jt witli firiis, and tlie interior core, by which the bore is pro- 
duced, is cooled by a current of cold v'ater passing through 
appropriate pl])cs. Ry this arrangement the cooling begins from 
tlu' inside ; and. the metal round the bore being first solidified 
and cooled, the hiycr Jidjoining is set and cooled in its turn, con- 
tracting during such operation upon the first layer, so as to pro- 
duce. compression — each succeeding layer forming, in fact, a r^g, 
which is shrunk upon tin; jirceeding one. By this arrangement 
the collective slrc'nglh of all the layers is greatly increased as 
the wlnde are strained equally at the moment of rupture, instead 
of being ove rcome in detjiil. In casting these guns it was found 
that the bi‘st ri'sults wore obta-ined when the external fires were 
omitted and Ihc bore w^as rapidly cooled by the large circulation 
of water. The weight of the finished gun is 44J tons ; weight 
of spherical l>all thrown, 9 cwt. ; price of each gun, supposing a 
nnmbiT to Ix' ])roduced, 1,670/. There is no reason why guns on 
tills principle should not be produced in steel or wrought iron 
cast under compression.— 7l/ustra/ef/ London Aews. 


MOUNTAIN RAILROAD. 

The AVestern Division of the Colorado Central Railroad 
(narrow gauge) has been completed from Golden, a distance of 
IG miles, to a point witliin 3 miles of Black Hawk. It is 
now open fi>r business. In some respects this railroad is the 
most remarkable t hat has ever been used for passenger trans- 
portation. The line follows the canon of Clear Creek, whicli is 
extremely narrow, in some cases contracted to a width of 40 ft. 
It has precipitous sides, from 80 ft. to 1,000 ft. in height. 
Through this canon the railroad finds its way, folio-wing closely 
the side of the stream, but built, upon rock foundation and 
beyond the reach of high w'ater. The descent of the creek for 
16 miles is 100 ft. per mile, but it is extremely irregular, in 
many places moving along -^ith very slow velocity, and at other 
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points plunging over falls from 15"ft. to 40ft. in height. The 
steepest grade used is 175 ft. per mile, and the shortest curve is 
190 ft. radius. All the cars used are fitted with one loose 
wheel on each axle, by which expedient the friction of tlie cur- 
vature is eliminated, and the locomotives are enabled to draw 
trains with ease which it would be found impossible to move if 
the cars were supplied withw'heels of the ordinary construction. 
The average speed on the road is 8 miles per hour. The 
operation of a road with these j)eculiar characteristics being in 
some df'greo an experiment, the speed has been reduced to a 
limit which is perfectly safe. It is anticipated that a higln r 
speed may hereafter be used with entire safety. During th(' 
construction of this road many doubts were expresscMl as to the 
})racticability of its operation, but the largo amount of business 
wliich is now being transacted over it and tlie freedom from 
accident wliitdi has attended its operation lias rendered it a 
matter of certainty that, with ])rop(‘r care, roads of this char- 
acter, and often with grades exceeding 200 ft. to the mile, may 
be advantageously used.”-(>///^i'//^/ Herald, 

KAILWAYS IN INDIA. 

In the recent report on Railways in India, IMr. .Fuland Dan- 
veVs gives some interesting statistics with regard to the coal 
question in its bearing on Indian enterprise. The expenditure 
on this item last year was .l’421,2dl, of whiidi £'27d,024 repre- 
sents the cost of Ihiglish fuel, £97,21).‘> th<‘ cost of Indian ctial, 
and £TjO, 9I}4 on wood. The cx]>ens(‘S of the locomotive depart- 
ment on those Jines which an* not yet accessible to native coal 
allow the direct elfect which the cost of providing English coal 
has upon the revenue. Coal has iiapjiily been found in Central 
India, and when access to the beds by iMilway lias been (‘stablished, 
the great Indian P(niinsula and the Domlaiy and Da. roda Rail- 
ways will profit by its use. No coal has yet beim diseovered in 
the neighl»ourhood of the Madras lines, which dejicnd on 
Australia and England for its supply, but Colonel Wragge 
advocates tlie use of condensed peat, which may be ol)tained in 
large quantities on the slopes of the Neilghorri<‘s, and he alleges 
will be found far more, econuinieal, but hitherto the scheme 
has not met with any encouragement from the 3Iadras uuthor- 
itios. 

The following is a comparison, drawn between the extent of 
Indian railways, as reported by Mr. Jnland Danvers, and 
British and foreign ones. On December 31, 1870, there w'ero 
15,537|^ miles of open railway in the United Kingdom, which, 
in a total area of 120,709 square miles, and ovi r a population 
of 31,817,108 would give one mile of railway for 2,048 people. 
In India, on December 1, 1871, there -were 5,083 miles of open 
railways, which, spread over a total area of 1,553,282 square 
miles, would give one mile of lino for 305J of country, and. 
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over a population of 193,100,963, would give a proportion of one 
mile of railway to 37,989 people. The comparison, therefore, 
which the railway accommodation of India hears to the United 
Kingdom is l-38th as to area, and 1-1 8th as to population, ./r 
may he added tluire is in Belgium 1 mile of railway to 6 
miles of territory ; in I'ranct*, 1 to 22 ; and in America, 1 
square miles or thereahouts. — Mechanics^ Magazine, eg 


l^Aril) TRANSPORT. 

A ])nper has Ix'en read to the British Assoc;atio''^9 
Bergeron, entitled “Transport liajnde et Eeon -j py q 
M erchandises.” Tlie author proposes to pack his d ‘ , 7 • 

tra,nsi)orl in iron ST)li<Tes of 4 ft. to 6 or 7 ft. 
provide a, coneave roadway ot sheet-steel resting on 
where necessary for cros.-'ing ralhys, siispendeil from 
jiiers, on the principle of th(‘ suspension bridge, dowi/ 
these loaded sj'hcres may roll hy tlieir own gravity, the 
sjtheres being lir(*uglit hack in tidies, on the principle of . 
pneumatic despatch. 


Ol'KNING OK A RAILW.VY IN JAPAN. 

Titp Bailway between Yokohoma and Shinagawa — the fitst 
railway construct ed in .Ja]ian — was ojicncd on the 12tli of June 
last. By fiv(‘ minutes to eiglit, some hundred persons, including 
several Japanese otTicials, M'ere in the train, and as the clock 
struck the train drew out of the station. The passengers had 
scarcely hecoiiu' accustomed to the motion and settled in their 
seats ere Kanagawa was readied, four minutes from the start. 
Then, entering upon the long straight run tlirough the paddy 
fields, they soon passed Tsurumo and then Kawasaki — fourteen 
minutes past eiglil. A short stop at. this station and once more 
cn route, crossing the bridge over the Logo, and in a few minutes 
through the cutting and on to the Sliinagawa embankment, the 
whole journey occupying thirty-four minutes only. There the 
train remained for some tM'eiity-five ininuti’s, and the passengers 
having taken tlieir places, u'cre carried back to Yokohama in 
thirty-three minutes. The carriages comjiosing tho train were 
six in immluT, two first, two second, one third, and the guard’s 
van, one each of tho first and .second-class carriages being for 
smokers. The plan upon Mhicli they have been built differs 
somewhat from that in use either in J’higland or America, the 
seats running along the sides of the carriage as in an American 
street car, and tho first-class carriages being divided in three 
compartments by sliding doors. The second-class carriages 
have cane seats, and are not divided, W'hile tho third-class 
carriages are at present merely baggage cars with seats, no 
proper third-class carriages having been constructed. On the 
whole there can be no question as to the success attained by 
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Opening the line to Shinagawa, for the difference between coach 
or jin-riki-sha and railway is too great to induce any foreigner 
to resort to the former, while the Japanese will soon, learn 
to adopt a mode of conreyance which has so many advantages. 


rjCTENSIVE 1.0C0M0T1VE WOliKS. 

A KUMBEE of the Members and Associates of the Society of 
Engineers have paid a visit of inspection to the Locomotive Works 
•of the London. C'ljatliani, and Dover liailway Company at Long- 
Jiedge, Wandsworth Road. They were first shown the grinding- 
shop, whence they proceeded to the fitting-shop, a spacious 
building 250 ft. long by 45 ft. wide. There a variity of en- 
gineering tools, by Sharp, Stewart, Wiiitworth, and other 
makers, was seen at work in tlie processes of planing, drilling, 
slotting, bolt and nut cutting, &c., the work in hand consisting 
principally of the detiiils of foiu' new locomotives which the 
Company were building. hVoni tlie fitting-sliops, the visitors 
proceeded to the brass-finishing and pattern-making depart- 
ments, in the former of which some good spoeimons of brass- 
turning and fitting for injectors and steam lubricators were 
■examined. The turning-shop — of the same dimensions as the 
fitting-shop, under which it is situated — was next visited, and 
tlTcre the .operations of turning wheel tires, boring steam 
cylinders, removing engine-wheels from, and fixing them on to 
t licir axles by means of hydraulic power, wore in turn witnessed. 
Erom the turning-shop llio visitors proccjcded to the adjacent 
smitli’s slio}), wlieni tlie production of lieavy and light forgings 
■was being carried on, two small st.ea.m- bummers lending their 
assistance in the larger w<jrk. The foundry of the Company is 
at Dover, and there tJic principal castings made, with the 
exception of locomotive, wln-el tires and cranked axles, wliich 
are of Vickers’ east steel, and aTe produced in Sheffield. The 
shop at the Longliedg<'t works is another large building about 
150 ft. long by 100 ft. wide. Tim engines for repair are tfiken 
in at one end upon a steam-moved trav< rsing platform, made by 
Dray, Waildington 6c (Jo., •which carries the engine, side on, 
■down the shop to an}" one of a iiumb<T of sidings arranged on 
either side of tlie building. Thest‘ sidings were now mostly 
occupied with engines under repair, as well as with the new 
engines in progress to which "we have referri'd. In the boiler- 
shop the usual deafening din of boih'r-making was encountered, 
.arising from a number of fire boxes and boilers which were 
being rivetted, stayed, and tubed. The coppersmiths’ shops 
occupy two lofty arches of the railway wliich crosses the works. 
The carriage-shop is 200 ft. long by 120 ft. wide, and the chief 
work, besides repairs, now being carried on there is the erection 
of six new break vans. Adjacent to the cama, go-shop is the 
wood-working shop, where a set of wood-working machines by 
Worssam & Co. are constantly engjiged in preparing timber for 
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the carriage-building: department. Tlie whole of the machinery 
is driven by a piiir of engines of 40-hor6e power, each with high 
and low'- pressure horizontal cylinders. The high-pressure 
cylinder is 36 in. in diameter, with 4 ft. stroke and 2 ft. crank. 
The ]ow-i)ressurc cylinder is 3 ft. 9 in. diameter, with 4 ft. stroki 
and 2 ft. crank. Steam is sup])lied from three double-llucil 
Cornish boilers 28 ft. long, one boiler being always kept in 
reserve*. The Longliedge works arc spacious, and afford em- 
ployment. to about 800 m(‘n. They are cxcelbutly arranged for 
their chief recjuii’cinent — that of repairing. The new work done 
there dot.-s not amount to a great deal, only tlii’ce loconiotivo.s 
having bcjon built, there previously to the four no\v in hand. 
There have, however, been no fewer than oo Crumpton lf»co- 
motives all<Ted from time* to time, tin* alte-ration consisting in 
arranging them to drive, from the e(*iitri‘, instead of from the 
back as originally l)ui1t, and by Avliicli moans tlu; engines have 
been made imicli more steady in running. — '/'hnc.s. 


I'ritciiASK OK i:An.w.\Ys ny thk .siatk. 

At tin* Inv(‘ntors' Institute. St. Martin'.s Place, Trafalgar 
Square, Mr. Paibael Prandon lias read a ]iaper in which ho 
advocated the Government. Management of Poiilways. Glancing 
first at the <liffu*u!ty of enli.‘'ting tin* }>uldic ear in favour of any 
new project, of nliieli lie. addneed a sneci.ssicm of illustration.s 
drawn from the liislorv of inventioiis, of legislation, and of 
groat undertakings withiji the j»ast half-century, ho argued that 
railways, having b(‘oome in the present day the great highways 
of the country, ought, as the king’s highway was in the past, to 
bo under the control and management of the State. It was in- 
di.spntably detrimental to the interests of the natimi that they 
should remain subject to tlie ca]>rice of tin* different localities- 
w'hich they traverse, or to tin* tender mereit'S of companies 
formed purely for jnirposes ol* speculation. The transfer, he 
(‘udoavoured to show, would involve no money payment., but 
simply a. guarantet* (which would not be difficult with tin* 
Government) vvith regard to jmnctiial payment of dividend upon 
shares. In fact, it would give rise* to a new Government slock 
much more saleable than railway shares as noAV constituted and 
dealt with. After discliarging dividends, any surplus profit lie 
proposed to apply to the general improvement of the, railway 
system by providing sleeping and refri*s]iment carriagt's, and 
other through traffic comforts and convenienc(*s, and especially 
to providing separate sets of rails for goods traffic as distinct 
from passenger traffic. — liiiiUkr. 

THE W'ESTINGHOUSE ATR-HRAKK. 

The London and Nortli-Western Eailway Company hav(. 
introduced upon their line, and are employing between Euston 
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Square and St. Albans, an American invention which is very 
generally used upon railways in the Unite<l vStates, and which is 
there said to have prevented numerous collisions that would 
otherwise have been inevitable. This invention is the Air-Brako 
of Mr.Westinghouso, in which the brake blocks are pressed against 
the wheels by levers and cranks in the ordinary manner ; but 
the necessary movement is communicated to these bwers by the 
push of a piston rod which is worked by compressed air. The 
apparatus consists of two vertical cylinders, placed one above 
the other on the engine ffamc, at the side of the boiler. Of 
these the upper is an ordinary steam cylinder, fed from the 
boiler, the lower is an air-pump. Beneath tlie tender is a reservoir 
.^.for compressed air, furnished with a pressure gauge, and com- 
/ inunicating by means of tubes with a c3dindor and piston undc'r 
every carriage. The air-pump cjin be worked wlu'ther the engine 
is moving or stationary’, and it may be worked continuously’, as 
the reservoir is supplied with valves whicli open when the pres- 
sure exceeds a safe amount. By turning a handle the engine 
driver jillows the compressed air to pass from the reservoir into 
the tubes, and so into the piston cylinders, so that the piston 
rod of every carriage is moved out in rapid succession from tlio 
(*ngine back\var(U', and the brake power a})plied. The degree of 
j^ressure is regulated by the extent to which t he handle is turned, 
and is indicated by the falling of tlio reservoir gauge. It is 
sufficient to liave a. single tube for the eonveyaiiee of the com- 
pressed air, but two ar(‘ more commonly applied, in order to 
afford security against any aceid(‘i)t to one of thorn. The tubes 
are of strong indiarubber (‘loth, capable of Ix'aring a much 
greater pressure than any whieli the aj»plication of the brako 
requires; and they are unit(“d l)elw(‘en the carriages by a very 
simple and ingenious joint, wliieii (.*au bo put together or pulled 
apart in an instant, and which, if the coujdings should break, 
would be pulh'd upurt williont injury. Inside each di\ ision of 
the joint is a valve, which prevents egress of air from the tube, 
and from each of these valves there projects a rod of sncli length 
that, when the two parts of tin; joints a:<‘ eonneeted, the ends of 
the rod meet, push back their respective valves, and establish 
open continuity along tlu^ ])()rtions of tulw thus joined together. 
\Vlien tin; portions are pulled apart the released valves are in- 
stantly closed by the int(*rnal })ressure, and the escape of air is 
prevented. The effect of this is that, if tlio brake bo applied, 
and the train then resolved into its component cnrrmges, tho 
wheels of each carriage will remain locked ; and this in some 
accidents would be a very important element of safety. In 
order to take (iff tlie brak(! the (Uigi a e-driver reverses tho handle, 
the air pressure sinks, and the I>loeks and lovers are immediately 
pushed back by the action of a spiral spring. 

It is claimed for the Westiiighousc; brake that it presents 
many advanbiges over all the forms in which i)rpssnre is applied 
by an unyielding medium ; but its chief advantages are that it 
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is very simple, very powerful, always ready, and capable of 
being applied instantaneously by the engine-driver himself, and 
thus at the first suspicion of danger. When the rails are in good 
condition it will stop a heavy train, travelling at the rate of 50 
miles an hour, in from 18 to 20 seconds, and in a length of 
from 150 to 200 yards. But, on this occ;ision, the rails were in 
the worst state — gr(‘asy witli drizzling rain ; and the train speed 
never exceeded 30 miles an hour. The brake brought the train 
to a stJindstill in 18 seconds, and in about 175 yards — a 
distance that is rat lier less than double tliat between two tele- 
graph posts. It needs no argument to show that such a power, 
in the hands of the driver, would prevent many collisions, and 
that it would either have ])revented, or, at all eviaits, have greatly 
mitigatr^d most of thos(> whieh wi^ have lately been willed upon 
to record. AVlieii a. driver, at ibe siglit of danger, has to whistle 
to guards (wlio may or may not hear him) to put on the tniiii 
brakes, and when the guards liave to turn screws that act 
gradually, a. I rain would run 200 yjU’ds before it i'elt the l>rake 
pow(fr at all; or, in (dln'r W((nls, would be stopped by Mr. 
West ingljoiise's Invent ion bebire it. was even retarded by ordinary 
methods. — Titiic.s, 


^ tKSSKM KU’ S Sinr-SAI.OON. 

jAmoxo other men of scirnlific atlainnn'iits wIjo have cn- 
deavonrt'd to solve the ju’oblem of the (Ijannd passage is 
Mr. Henry Bessemer, wJjono name will always be assoeiated 
wdtli one of the most imj)ortant improvements ever made in the 
manufacture of steel. His mothoil of dealing with the qiK'stion, 
however, difiers from all otliers that liav<* been proposed, in that 
motion, instead of being reduced to a. inininaiuL by means of 
exceptionally long jind broad vessels, is absohilel}' destroyed by 
a purely meeba ideal arrangement jdaec'd within the ship and 
perfectly under command. 

The germ of Mr. Bessemer s principle lies in the ship’s com- 
pass and in the suspended cabin lamp ; in fact., it has often been 
suggested that cabin furniture should be similarl}" suspended, 
and the idea appears feasible, although really it is not practicable 
— at least, it would nut prevent sea-sickness — for the reason that, 
although an article of furniture so suspended would enable its 
occupant to maintain a horizontal position, it would still follow 
every vertical motion of the vessel. But there is in every vessel 
when pitching or rolling a neutral axis, or point of no motion, 
and it occurred to ]\lr. Bessemer in thinking out the matter that 
by suspending a saloon at a point coincident with this axis he 
would attain the desired end. The idea promised well, it needed 
but one condition to be complied with in practice to insure its 
success in preventing sea-.sickness ; that condition was that the 
equilibrium of the saloon should not be disturbed, or, in other 
words, that the load should he equally distributed at starting, 
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4 ind that no change in its disposition should be made during the 
passage. This, of course, meant that no passenger should move 
from his seat, mucli loss promenade the upper dock, a condition 
which of itself would bo fatal to the adoption of the system. 
There was also the apprehension that disturbance might arise 
from the oscillation to which a pendulous body suspended from 
a body in motion was liable. 8o that idea was abandoned, but 
not before Mr. llcsscmer had designed a a^csscI Avith a suspended . 
■circular saloon, i')(‘ ft. in diameter and 25 ft. high, retained in a 
horizontal position by nn'ans of a heavy counter-balance weight. 
Pursuing tho subject still further, it occurred to Mr. Bessemer 
that if he could not prevent motion by his method of suspension, 
he could, at any rate, arrest it at the moment it Avas set up. To 
this end he has designed a saloon, 70 fft in length, 30 ft. in 
Avidth, and 20 ft. in height, carrying on the top a promenade 
deck at a height of seven ft‘et aboA'o the ordinary deck of the 
A'essel. The points of suspension of tliis saloon will be in a lino 
Avith tho keel of the A't'ssel, and coincident with the neutral axis 
of the ship when rolling. The saloon Avill be Avell-lighlod and 
A’entilated, and Avill b(5 htted at each end with four principal 
rooms for ladic'S and four for gentlemen, Avhich, as AV(dl as the 
promenade d'-'ck, Avill be accessible at all limes by m(?ans of a 
broad staircase' free from all motion. Th(' governing principle 
ot*tliis suspended saloon consists of a scit of ])OAVi'rful hydraulic 
apparatus connected with the underside of tlie Hooring, and so 
arranged that as tin* A'essel rolls to either side the pressure or 
resistance afU-mled by the Avater is instantly brought into play 
and utilized in clu'cking tlu- iinjlioii. There is no doubt that 
this arrangement could be made automatic, and it probably Avill 
be in th(' course of lime, Imt fur the present Mr. Bessemer 
controls the apparatus by a pair of V('ry sensitive equilibrium 
A’ahajs actiiatc(l by a liaiul-bwcr. At this h'ver stands a steers- 
man, who, Avilli a curved spirit, level before him, watches tho 
slightest indication (»f rolling in the A'essel, and in an instant 
suppresses the least teiidcucy of the saloon to follow the motion 
of the ship. 

It Avill he seen that, so far, the r<»Hing aetiou of tin; a'(isso 1 has 
been provided against, ll may ihei’ehm^ l;e asked how tho 
<*irects of pitching are met. In the eircnlar saloon proposed by 
Mr. Bessemer both motions Avere provided against; in the 
jwesent saloon the elfects of rolling only can be ])revented. Tho 
difficulty of pitching, however, is overcome by increasing the 
length of the vessel to such an extent as to insure longitudinal 
stability. The jirinciple of the saloon, in fact, is to be carried 
out in a steamship Avdiich has been specially designed by 
Mr. E. J. Kecd, t'.B., for the elianncl passage. This A'essel will 
be 350 ft. long, witli 45 ft. deck beam, and 05 ft. over her paddle- 
boxes, and which, when fully loaded, will draw but 7 ft. 6 in. of 
water, thus enabling her to meet the requirements of the pre- 
sent shallow harbourage on either side of the channel. The 
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saloon will be placed in the centre of the vessel, a position now 
generally occupied by the engines, which will be placed fore and' 
aft and will drive two pairs of paddle-wheels, as the small 
draught of the vessel will not admit of the use of a screw. 
She will be propelled l)y engines of 750-horso power nominal, 
indicating up to 4,G00-horse power, and is expected to attain a 
speed of 20 miles an hour, which expectation her small immersed 
area of midship section fully justifies. The vessels will bo double- 
ended, so as to enable them to enter and quit existing harbours, 
and at each end will 1x3 a well-appointed cabin for second-class- 
passengiTS. At each extremity these ships will have a very low 
freeboard, so that they may cut through the waves instead of 
rising to them. Tliis, combined with their great length, peculiar 
shape, and the di.striRntion of the weights they will carry, will 
render the pitching motion so slight as to be scarcely appreciable 
in a saloon situated midway of the length of the vessel. 

To an engineer the results of the principle propounded by 
Mr. Bessemer are self-evident ; there are, however, others to 
whom they cannot, of course, he made so clear on paper. In order, 
therefore, to denionstratii to all tln^ feasibility of his scheme, 
Mr. Be.sH(mi(‘r li.as constructed a large working model in'thfr 
grounds of his residence. Model it <*an hardly be called either, 
inasmuch as it is larger than the midship sc^ctiori of one of the 
(htizen steamboat s. The arraiigeuK'iit consists of a 20 ft. length, 
the hull of a vc'ssel of 20 ft. beam, sunk in a brick pit, and car- 
ried on a longitudinal axis. Similarly suspended within the 
representative ship is a cabin measuring 10 ft. by 10 ft., beneath 
the floor of which is the hydraulic arrangement for arresting 
motion, or, in other words, for locking the cabin. A small 
square bole in the. floor admits the body of the steersman, who 
sits in front of a, double-handled lever working horizontally, and 
having just beyond it a curved spirit level surmounted by a 
graduated scale and a pointer. In the ci'iitro of the scale is the 
zero point., and so long as the cabin preserves a true level the 
pointer staiuls at zero. Directly, however, the slightest devia- 
tion from the horizontal occurs the pointer will stand cither t(jr 
the right or left of zero, acconling to the direction of the roll of 
the cabin. The object of the steersman is, of course, to keep 
the pointer exactly at zero, and this he easily accomplishes by 
slightly moving the handle either one Avay or the other as may 
be necessary. An oscillating motion is given to the hull through 
a crank shaft worked through toothed gearing, by a small engine- 
placed outside the hull. This motion amounts to 14 degrees each 
way, representing a total roll of 28 degrees, the number of oscil- 
lations being ttm per minute. It need hardly be pointed out 
that both the extent and frequency of the roll are much in 
excess of the average in practice, but notwithstanding this the 
cabin does not indicate a deviation of more than from 1 to de- 
gree from the horizontal. It is, moreover, to be borne in mind 
that the light structure forming the cabin is very readily influ- 
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^nced Ly the slightest vibration, and but inadequately represents 
a saloon weighing many tons, the inertia of which alone would 
aid ita stability. 

Mr. Eaton, in his reply, argued forcibly that with suchincf)n- 
trovertible results, obtained from every variety of test, applied 
by men of the highest talent and skill, and at great cost and 
cacrifico in every way, during six years’ toil on his part, apathy 
should cease, otherwise American energy would have the system 
at work from the Atlantic to the Pacitii-. before English con- 
fiervatism or the President’s “ practical man ” made use of the 
opportunity even between London and Prighton. an enterprising 
Californian having convinced hinuself of tlio boon In; has in 
store for his country, where he will at once commence vigorous 
operations . — From The Times. 


CONTINENTAI. STEAM COMMUNICATION. 

Improved communication between this country and the Conti- 
nent is certainly one of the most exigent rcquiri'inents of the 
presmit day, and public interest lias been jiowi'rfully enlisted 
ill favour of the projects ju-opotinded by Powler, Mr. Scott 
Eussell, and others, for superseding tlie small steamers at 
present plying between Lover and Calais by steamers of large 
size and great speed, so that the voyage across the Channel 
might be performed not merely in less tinii‘ but with less dis- 
comfort. To render tlie establislimeiit of such vessels possible 
the harbours on each side must be improved, and Mr. bowler 
has proposed to effect such ini]»rovenients at Lover as would 
render that harbour accessible at. all times of tide and in all 
kinds of weather; while on the Ereneli sidi; he has prf)})Osed 
the formation of a new harbour at a. suitable point of the 
coast between Calais and Poulogm'. 'il'lie ('xlstiiig liarljours of 
Calais and Poulogne are difficult to inqirove, anil this circum- 
Btaiice has, no doubt, induced Mr. I’owlcr to contiunplate the 
creation of a new port. The French (loverninent, however, it 
is understood, does not regard that project favourably. The 
iSouth-Eastern llailway Company appiur to b(‘ also oppos(‘d to 
it, and an* understood to advocate tin* construction of a tunnel 
across the Channel, which is tantamount to the postponement 
of any real improvement to the (n-eek kah-iids. At tlio rate of 
progress of the Mont Cenis tuiineX a tuniK'l across the Chan- 
nel would take thirty-five years to execute; and although in 
some respects the work would be easier from the bore having 
to be made through soft chalk instead of Jiard rock, in other 
respects it would bo more difficult, especially from the greater 
length of the lead and from tlie large leakage of water. No 
doubt shafts could be sunk at intervals to abridge these evils ; 
but these shafts, as they W'ould lie in the open sea, would be 
difficult to construct and to maintain, while the cost of the work 
would be so great that no possible amount of traffic through it 
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could make it remunerative. Half a century hence the project 
of a tunnel may be seriously entertained. At present the 
requirement is larger steamers and deeper harbours. The- 
problem, however, is beset with difficulties, not merely natural, 
but artificial. There is no manifestation of anxiety on the part 
of the French Government to assist the enterprise; and the 
recent imposition of a surtax of 7o centimes per 100 kilo- 
grammes upon goods imported into Franco in foreign bottoms 
will go far to deter English capitalists from embarking in 
enterprises of this kind, which, even if established, might bo 
indirectly swamped by exceptional legislation. If the route 
between Dover and Calais cannot be improved, people will 
begin to turn their thoughts to the improvement of the route 
between Ramsgate and Ostend. Improved moans of communi- 
cation with tho continent of Europe by some route or other 
must be had ; and if the sliortesl ronto is made virtually inacces- 
sible, the next shortest will, no doubt, bo Jidopted. Mr. Bourne, 
C. E, : Illustrated London Ectos. 


nOUni.K STRAW -SHIPS. 

A LECTURE on Double Steam-Ships has boon given, at the 
Royal School of Naval Arehiteclure, by tlie Principal, Mr. p. 
W, Morrifield. He j)ointod out that the catamaran of the South 
Seas had very little in common wdth what was now under- 
stood as a double but. was rather to b(^ regardc-d as an ex- 
treme form of “carrying the ballast' to windward while tho 
modern forni was an ordinary vessel cut in two down the 
middle, longitudinally, with fiat sides fitted to each half, and 
the two lialves then separated from om- anotlicr by an in- 
terval bridged over by a platform, whicli made a very stiff con- 
nection between tliem. Sucli a. vessel had groat stiffness or 
stability, without tiu' disadvantage wliieli often attended this 
quality in ordinary vessels, of rolling on their own account, 
sometimes beyond the rolling due to the waves. In fact, it 
could not set up any independent rolling of its own, and would, 
in general, roll loss than the waves. For sailing vessels, again, 
besides the immense sail-carrying power, the flat sides served as 
enormous lee boards, making tlic vessel very woatherly. These 
advantages were, however, counterbalanced by its sluggishness 
in answering the helm, and its slow'iiess in tacking, especially 
with a head sea. Tliis more than compensated for its powerful 
reaching, and made it ov(m unsafe in confined waters. The 
lecturer spoke on this point from personal experience, having 
not only helped to try models more than 20 years ago, but 
having sailed some years since in Sea Reach in. a schooner yacht 
ff this build in a strong breeze. Rut when this method came 
be applied to steam vessels, Mr. Merrifiold thought that it 
lost all its advantages save one, that of moderate motion. He 
lad hoard of but one actual experiment on a large scale, and in 
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that case there was a failiue. as he thought, for three reasons — 
first, the fault inherent in the system itself ; secondly, that the 
paddle wheels were placed between the half-ships instead of 
outside all; and thirdly, tliat the inner sides were not absolutely 
fiat. In a steam vessel the lateral resistance, which was such a 
help to the sailing, did not come into play, wliilo the increased 
surface immersed acted as a drag. Again, steamship provision 
is only obtained by increased velocity backwards being given to 
the water which passes the propeller. Now, when the propeller 
was placed in a channel even with flat sides (wLicIi was the best 
on the whole) the w'ater had to go out at one end faster than it 
came in at the other, and tlierefore tJierc would ho a misfit, 
causing unprofitable resistance, wdieii the channel was of the 
same size throughout. The channel, it was true, had no bottom, 
and therefore the case wais not so bad as in another scheme 
recently proposed ; but still there -would bo a great resistance 
due to "this cause. Tlio lecturer thought that the worst place in 
which paddles could be put was between the half-ships and close 
to the flat sid(‘s. As to their having any useful steering power 
in such a situation, the idea was quite at variance with known 
facts. The lecturer then proceeded to discuss a plan of double 
steamships recently proposed for the Channel passage. He con- 
sidered that a double ship would certainly realise great steadi- 
ness, and probably save much s(*a-siekness ; but that it would 
not attain respectable speed, especially with inside paddlewheels, 
and that it would steer badly in a rough sea. On this account 
alone he doid)ted whether it w’ould be safe in heavy weather, 
particularly in entering or leaving port. As to the rigid con- 
nection between ihe two hnlf-ships, the only things necessary 
were to nse iron enough, and to distribute it pi’operly ; but this 
could not ho deme on a shallow draught of water. There was 
no difficulty in obtaining perfect safety in respect of strength on 
a sufficient draught; only then the Cliaiiiiol servic(‘ must bo a 
tidal one. He had made some calculations on the subject, and 
he had a suspicion that if the computation of the quantities were 
placed in the hands of a qualified naval architect, and his results 
published, there might perhaps he soine surprise Mt at the 
draught of water which he would inbi^t upon, or which the 
vessel would insist upon if he did not. He warned liis hearers 
against attaching more than due weight to persons vouching for 
the merits of such ships “as practical sailors.” It did not 
appear that any of thcsci practical sailors had actually worked 
ships of this cliaracter. At the same time, the lecturer did not 
mean to say that he was himself a practical man in this matter, 
inasmuch as ho had only tried tliis class of vessel under sail, 
and the present proposal was to use? them under steam. As a 
theoretical qiu'stion, he was not satisfied with the proposal, in 
respect either of economy or of safety. 
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THE -WARSOP AEItO-STEAM SYSTEM. 

Mb. Eaton has road to the British Association a paper on 
“ The Application of the Warsop Aero-Stcam System to the 
Locomotive Engine.” He said “ that the Lancashire and York- 
shire Ilailway Company, of whose able and cordial co-operation 
throughout very protracted experiments he could not speak too 
highly, fitted the go»)ds engine No. 369 with the apparatus in 
the autumn of 1871, when it was placed in the Liverpool dis- 
trict for passenger and goods traffic. The fuel consumption of 
the engine per mile having steadily decreased after the appli- 
cation of the. air, it was decided to remove the steam dome from 
the boiler, and, by the aid of powerful lights placed inside, to 
examine the condition of boiler, tubes, and firebox. It was 
found that the new tubes and firebox were free from scale, and 
that a considerable amount of old .scale, purposely loft on in the 
previous autumn, had been got rid of. The air-pump was put 
out of gear for a month, and the (aigine worke^l under steam 
only, when it W'as found t.hat the tulx's previously clean were 
coated with scale to the thickness of a half-crown, and the fuel 
consumption began to increase. The air-pump was, therefore, 
put in gear, and the fiu'l consumption lessened. Ho urged that 
the pre.venti(*n of scale deposit would materially diminisli that 
heavy item of railway expenditure “cost of maintenance” both 
here and in countries where, tin* use of water largely charged 
with liuK! is unavoidable. In view of the recent visit to Liver- 
pool of the Institution of IVbrhauical Engineers, No. 369 engines 
was a]>poii)tcd to draw a. special train, with the members, from 
Lime .Street to Wigan and other jdaces, and hack. Tlic nm of 54 
miles with train, and 72 without, the engine Iseing 1 6 hours under 
steam, either running or M'aiting, w’as accomplished with a con- 
sum])tion of 27 cwt,. Previously’ to this the engine ran with a full 
train of cattle and heavy goods to Normanton and back with a fuel 
consumption 27*19 lb. p(T mile only, steam having been raised 
and the coal then weighed. This low rate of consumption has 
sincci been steadily maintained. The average fuel consumption 
of goods engines in the Liverpool district has been found to be as 
follows: — London and North-We.stern, in May, 43 lb. per mile ; 
Lancashire and Yorkshire, in May, 35’74 lb. per mile ; Man- 
chester, Shefiield and Liiieolnshire, in April, 49*79 lb. per mile. 
The consumption on the Brighton line, in July, was as follows, 
nothing, however, being allowed for shunting : — Main line, 
59*08 lb. per mile; Croydon line, 50*69 lb. per mile; Ports- 
mouth, &c. G2*52 lb. per mile.” 

^.r. Eaton concluded thus : — “ With such facts before us, and 
in view of the signs of the times surely the time has arrived for 
a prompt, general, and energetic adoption of so valuable a boon 
to railway shareholders and for the discarding of conservative 
apatliy. Take the case of the London and North-Western Kail- 
way, with its consumption of 1,800 tons of coal per day, capable, 
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at a moderate estimate, of being reduced by quite 300 tons per 
day. Eealise what is stated to be a fact that its increased out- 
lay in enhanced cost of labour, fuel, iron, copper, and other 
material is over 400,000/. per annum, and remember that pre- 
vention of scale would greatly lessen the cost of maintenance. 
Grasp the fact that in the last six months its mih^ago was as 
follows : — Passenger trains, 6,640,852 miles ; goods and mineral 
trains, 7,410,200 miles ; total, 14,051,052 miles. Call to mind 
that the cost of each voyage of an Atlantic steamer is increased 
by at least 1,000/. Beflect that combination is carried to such 
a pitch in certain colliery districts, that no proprietor is allowed 
to have a day’s stock beforehand, at the pit’s mouth, and men 
are known to avow that in any three days they could bring about 
a deadlock of our industries dependent on coal. Know, in 
support of tliis, that during a strike last winter, railway com- 
panies had to appropriate to their pressing needs trains of coal 
in transit, and that one of the Ijondon gas companies had barely 
four hours’ supply of gas in the holders. Then you will the 
more agree with what was so forcibly advanced Iktc as to the 
criminality of waste of fuel, and you will be tlu' less disposed 
merely to theorise, AVith one of the most eminent of engineers 
you will admit that ‘ an ounce of practice is worth a ton of 
theory.’ AVith Professor Tyndall, in his Ilcat as a Mode of 
Motion, you will concur, where he says, ‘ Theories arc indis- 
pensai)le, but they sometimes act like drugs upon the mind — 
men grow fond of them as they do of dram-drinking, and grow 
discontented and irascible, when the stimulant to the. imagination 
is taken away.’ Thus, taking a statesman! ikf view, a means of 
vast economy of fuel so simple in judnciple, inex])ensive, easy of 
adaptation, and non-antagonistic to existing interests, must com- 
mend itself to the cordial consideration of every thinking, un- 
prejudiced, and patriotic mind.” 

An interesting discussion ensued, a point having b(‘en raised 
as to the possibility of corrosion becoming active in the absence 
of sciilc, but this was shown n«)t to be the case, from careful obser- 
vations made at long intervals. The la* it due solely to com- 
pressioD was also a point well adverted to by Air. Ilcrschol. 


THE LIGHTHOUSES OF JA.PAX. 

The Japanese Government Iiave of late years bestow’ed mneh 
attention on the esbiblishment of a .system of Lighthouses for 
the safety of commercial shipping all round lh('. coasts of that 
island empire. A particular section of the Public AVorks De- 
partment, with an office at Benton, in Yokohama, under a special 
commissioner named Sano Tsiimo Tani, is charged w'ith the 
control of the lighthouses and light-ships. The advice of ,a 
commission, formed of the senior English, Preiich, and American 
naval officers on the station, was sought to determine the places 
for lighthouses in tlie Bay of JikIiIo. Two lighthouses — namely, 
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those at Kanonsaki and Noeima — wero first erected ; and the* 
French engineers belonging the Japanese naTal arsenal at 
Yokoska have since provided Jt^bthouses also at Jokasima and 
Sinagawa. Mr. Bninton’s first fcisk was to examine the shores 
of the Suwonada, or Inland *Sea, wliich lies hotwccn the large* 
islands of Niphon, 8ikok, and Kiiisin, like St, P^orge’s Channel' 
between England and Ireland. lie made a report early in 1869 
upon the fit situations for lighthouses in that sea ; and his re- 
commendations were approved b)’’ the British and foreign naval 
officers, and by the captains of the Amcriwin mail-stoamors. 
The Japanese Government then ordered the liglithouses to be 
built, wliich has been done, and most, of them are in full opera- 
tion. 

The ligliting apparatus has been supplied and put up by 
Messrs. D. and T. Stevi'iison. <‘ngineors to the Commissioners of 
Kortlu'rn Liglits at Edinburgh. The lighthouses are substan- 
tially built, of stone, of iron, of wood, or of ashlar; the materials 
varying for eacli jdaco according to the heiglit of the tower, 
its site, imd the strc-iigth of construction iH^juired, as well as 
the local supply, and tlie accessibility of thc^ station. At every 
sea stjitioij tluTB is a gobd stone-built liouse of five rooms, for 
the European liglitkecper, with wooden houses for two or three 
Japanese assistant lightkeepers ; Imt at the rock stations there 
an* two Jiluropenn keepers, with a double staff. The lighting 
a])paratus consists of Stevenson’s holophobilised reflectors, with 
dioptric appliances of the tliinl and fourth orders, which are 
less liable to be derang(»d than those of largc'r size. They are 
plac(‘d on tabl(‘S of a peculiar design, to neutralise the effect of 
cartliquake shocks. A native Japanese vcgetalde oil, which 
resembles colza, is used for the lights. The inspection of all 
the light houses is made three or four times a year, by some of 
the Government officials, in the paddlo-wheel steamer ThahoVy 
whicli belongs to tlie service, and by wliich stores and provisions 
are conveyed to the different sbitions. 

Bock Island, or Mikomoto, near Simoda, is a very lonely 
place ; a bare rock in the sea, about six miles outside the 
harbour, rises to a heiglit of 90 ft., and the tower, built on the 
summit of the rock, is G4 ft. high, the lantern being 160 ft. 
above the bivel of the sea. The walls at the base are 6 ft. 
tliick, of enormous stone blocks, and will resist the force of the 
waves in the most violent storms, which sometimes cast the 
spray to the top of the tower. Two Europeans live hero, and 
several Japanese, with their wives and children ; but not a 
blade of grass or other vegetfible grows on the rock, and every 
drop of fresli water, except tliat which falls from the sky in 
rain, must be brought from the mainland. Cape Idsu, which is 
within sight of Rock Island, at the entrance of a harbour fre- 
quented by native vessels, has the smallest lighthouse built in 
Japan, a mere wooden cabin, with adjacent dwellings ; but it 
.stands 185 ft. above the sea, and is safe. The lighthouse 
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of Temposan, at the mouth of the Osaka river, is loft under 
the care of Japanese keepers alone. It is merely a square 
■wooden tower, 30 ft. high, the width of which gradually 
narrows to 9 ft. at the top. In the Inland Sea, famous for the 
beautiful scenery of its winding shores and many islands, 
several lighthouses have been provided. Tliere is (jiie also at 
Wadanomisaki, at the entrance to Hiogo B^iy, l)iit its site is of 
no great elevation. Tlmt of Siwomisaki, which is included in 
our illustrations, is at the extremity of a point of land near 
the harbour of Osima, on the east coast, Tlio lighthouse stands 
high, and rises 6oft. from the ground, to a,n elevation of 155 ft. 
above the sea. It is an octagonal towcT, built of timber Ijoams, 
which form an open framework, alb»wing the wind to blow 
through it, except on the ground floor and in the top story, 
where the sides are boarded in. The light is visible; at the 
distance of twenty miles. 

Satanoraisaki is the name of the lighthouse at Cape Chichn- 
koff, the southernmost promontory of the large island of Iviusiu, 
which is the most southerly part of Japan. The liglithouso 
here is situated on an isolated rock, 180 ft. higli, and 200 yards 
from the shore, but with another rock, about 100 ft. high, be- 
tween the lighthouse and the mainland — a beach and cn-us(;way 
joMiing the two rocks at their base. The difficulty of crossing 
in boats when the sea is rough and tin* current runs strong has 
suggested the expedient of a. wirt' rope suspojided on high, with 
a travelling cage moved to and fro by a rope and windlass on 
each side, to allow the inmates of the lighthoiis(‘, in any weatluT, 
safe communication with the shore. The lighthouse tower of 
Sataiiomisaki is construct<!d of iron, octagonal in shape, and 
painted white ; Ihei’e are sleeping-rooms on the g]*oiind floor. 
The dwelling-houses of this station are on the mainland. — 
III usi rated London News. 


FLt»ATIXG STEAM FACTORY. 

The Mediterranean Iron Shipbuilding Company are now 
building for the Austrian Government, at their extensive yards 
at La Seyne (Nbir), a vessel, the; Cyclops, fitted up as a Floating 
Factory or Workshop for effecting the repairs of a fleet at sea. 

The Cyclops is an iron screw steamer 70 metres long at load- 
water line, 9 metres breadth of beam, and Gj metres depth of 
hold, with a mean draft of water of 5 metres. The hull is of 
exceptional strength, both in the superior quality of its material 
and the system of framing, bracing, and general construction. 
It is divided by tmnsverse bulkheads into watertight compart- 
ments, pro-vided with special iron girders for the workshops, 
■with large water-ballast tanks, and most powerful pumps. Tho 
ship is barque-rigged, spreading 1,200 square metres of sails. 
The engines are 260 horse-power nominal, developing 1,000 
indicate horse-power (of 75 kilogrammetres each), and pro- 
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pelling the vessel with a speed of 11 knots, or French marine 
leagues. 

Thus the Cychpa is strong enough to sustain the continued 
vibration and shocks of a mechanical engineering factory in full 
work, and notably the blows of a one-ton steam hammer; and 
swift enough to follow, close at hand, the fighting ships, sup- 
plying them not only with the resources of its machinery and 
skilled labour, but also with stores of all the materials, &c., 
requisite for the maintenance and repair of the steam engines. 
Besides large hearths for smiths and boilermakers, there is a 
foundry capable f)f turning out castings of several cwts., and a 
fitting shop with a complete selection of tools. 

The engineering plant comprises a steam-engine with auxil- 
iary boiler, for pumping the water for the ballast tanks; a 
steam engine witli condenser for driving the machinery of the 
factory ; a large steam crane, with a range of more than 3 yards, 
and capable of lifting 7 or 8 tons ; ti planing machine, a large 
lathe, a screw-eutting lathe, and three smaller lathes, three 
drilling machines, a steam hammer of one ton weight, a fan, a 
punching and shearing machine, nine forges, &c., &c., and all 
other large and small essential accessories. 

For the transport and embarkation of heavy and cumbrous 
articles the ship is provided with a largo iron lighter, and a 
steam launch as a tng-boat ; and the whole are r(!adily launched 
and taken on board again by the large crane, suitably situated 
for that purpose on one side of the deck. 

Finally, though destined for a workshop, the Cyclopa is not 
devoid of cabin accommodation, comfortably fitted up, for the 
officers, and roomy quarters for the crew and artisans. — 
Mechanics' Magazine. 


SEWAGE OF PAHTS. 

OiTR neighbours across the Channel, no less than ourselves, 
are engaged in tlie consideration of that most important of all 
saniUiry questions, viz. how to dispose of Town Sewage. The 
Paris sewers at present discharge themselves into the Seine, at 
Clichy and St. Denis, by two principal outfalls, giving a daily 
discharge of 8,850,000 cubic feet, which affects the water of that 
river in three different W'ays. The sand and mud art' deposited 
near the outfall of the two collectors, and the volume of the 
deposits reach tlie amount of three and a half millions of cubic 
feet a year ; they produce fermentation in the warm weather, 
and it is necessary to dredge constantly at a yearly cost of 
£8,000. The light mud and organic matters rest on the surface 
of the river, and pollute the water for a considerable distance, 
and the soluble matters produce serious impurities. Since 1867 
experiments have been going on, first at Clichy and subse- 
quently at Grenvilliers, for the purification of the sewage waters 
with sulphate of alumina, and for utilising them for fertilising 
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purposes. The Conseil des Ponts et Chaussees now, after recom- 
mending a complete dredging of the Seine, state that the experi- 
ments made at Grenvilliers having given satisfactory results as 
to the disinfecting of the sewage water by their application to 
irrigation, and by their purification with sulphate of alumina, 
and these results being such that, if they were known to have a 
durable efficacy, they would prevent the discharge into the 
Seine of the impure sewage water, they counsel the Municipal 
Administration to continue and develope these experiments. 
The Prefect has now siilimitted for the approbation of the 
Municipal Council a project which will, howevtT, only deal with 
less than a third of tlie Paris sewers, but will form a part of the 
complete scheme . — Quarterly Journal oj tSeienee. 


THE OPENING OF THE POHTEANl) HliEAKWATEIi. 

This very important structure has been opened by lI.R.II. 
the Princ(' of Wales, the foundation stone of which was laid 
twenty-three years earlier by tlie late Prince Consort. Of all 
the w'orks undertaken and carried out at the- public expense of 
late years, this is perhaps the most im])ort.ai]t. An enormous 
harbour is now formed in which all the navies of the world 
might be comfortably at anchor, 'i'he lu’cakwater has not been 
completed according to the original plan of the late Mr. Kendel, 
but according to the revised plans of {Sir John Coode and 
Col. Clarke, K.E., the latter gentleman being held responsible 
to Government for the completion of the work. The break- 
water is about G,()(*0 ft. in length, and in its formation about six 
million tons of stone have altogethcT been sunk; this total 
includes also tJie quantity used in the erection of tlie pier. This 
pier and breakwater protects an area of 1,2‘JU acres outside the 
f) fathom line, l,o90 acres between the threi; and five, 1,678 
acres between 12 and 18 ft., and 2.107 acres up to low- water 
level. The breakwater itself is a great sea wall, whicli strcstches 
with a bend towards Weymouth for a mile and live-eighths from 
the east side of the island of Cortland, and consists of an inner 
breakwater, 1,000 ft. long, divided irom an outer or isolated 
one by an ojjeiiing 400 ft. wide. The Portland stone was 
quarried by convicts, and as much as 2,800 tons have been 
dispatched and tipped into the sea in one day. The stone laid 
by the Prince is one of the finest specimens of Portland ever 
seen ; it was rested on two blocks of wood, Jind hung on by a 
double set of tackle worked by sevcui men, named Hussey, 
Davidge, Metford, Ingram, Stickhuid, Wordon, and Crowcombe, 
who wcr(‘, curiously enough, the gang who helped to tip the 
first stone twenty-three years ago. 

The rubble mound of the structure v^as carried up to a f(5W 
feet above the sea, and when, having been washed by the spring 
tides, it settled into shape, a trough was dug within the body to 
the level of the low water of spring tides, and a wall of masonry 
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erected therein. The wall is strengthened by counterforts 20 ft. 
apart, and an arch turned between each.— Magazine. 


WANDSW'OBTH BEIDOE. 

The long-felt want of a Bridge across the Thames between 
those of Battersea and Putney- a stretch of two miles and a 
half— is now in a fair way of being supplied, substantial 
progress having of late been made with the works of the Wands- 
worth Bridge. The Wandswortli bridge was commenced in Sep- 
tember, 1871 ; when completed it will directly connect the 
districts of Wandsworth and Ptilham. The site of the bridge is 
immediat(‘ly between the Old Waiidsworth-pier and the Dis- 
tillery, and it will be connected with the 3.ork Boad, Battersea, 
by an approach road laid with an easy gradient. On the Fulham 
side of the river the a])])roaches will coniniunicatc with the 
King’s Jt’oad, at a point near Broomhousc Lane. The bridg’e is 
divided into live spans, one at each end of 1J3 ft. 6 ins., and 
three in the stniain of 133 ft. 1 ins. each. The river piers 
consist of wroiigJit'iron cylinders 7 It. G ins., in diameter; they 
were lined with concrete, for a thickness of 2 ft. during cop- 
struction, and were aikrward.s filled in vith that material. Two 
of those eylindcrs form a. pier, being connected together trniis- 
vorsoly immediately under the platform of the l>ridge. The 
whole of tljc' piers hnxe been .sunk into tlie Loudon clay, and the 
cylinders have laaai carried uj> to the proper level ready to 
r('ceive the ginlers, the bcd-slones and bearing plates being all in 
plac('. 1’he almtment jiiers on cither side of the river are of 
brickwork and masonry. 'J'hcrc will be a. ch-ar headway of 20ft. 
above ^J’riiiily high-watcT level at the centre of the bridge, the 
height being recluced to 14 ft. at. tljo abutments. When the 
work of sinking tlic cylinders commenced, an air cliambcr con- 
nected with pm nmatic a]>paralus was employed, as described in 
lltr TtJKCt^ in January last. Jt wa.s, lu)W(‘Ver, subsequently 
.abandoned under the advice of Mr. Kicholls, the resident en- 
gineer of the bridge, in favour of divi'i’.s, who worked inside the 
cylinders clearing aw.ay tln^ soil at the bottom. The cylinders, 
being fitted with eiitting rings and lined with eoncrc'te, were tlius 
readily sunk, and in a more simple manner than by the pneu- 
matic arrangement. In all cases the cylinders have been sunk 
to a depth of 14 ft. into the clay, and have had a thick hod of 
concrete jml in under them. The main girders of the bridge are 
of tile lattice pattern, 12 ft. deep and connected at the ends so 
as to be continuous throughout. The m;iin girders which have a 
slight camber, are connected by cross girders placed 4 ft. apart 
throughout the whole Itmgtli of the bridge, the cross girders 
being rivetted on to tlic upper side of the bottom flanges of the 
main girders. Upon the tops of the cross girders 6 in. timbers 
will be laid diagonally, and over these will come a longitudinal 
decking, upon which the macadamised roadway and the paving 
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•will be laid. The width between the main girders is 30 ft., of 
which 18 ft. will be occupied by the roadway, and 12 ft. by two 
. footways of 6 ft. each. At the present time the first span on 
the Surrey side of tlie river is complete, with tlie exception of 
some of the cross girders, and the first girder of the pair for the 
second spun is nearly ready to be moved into position. The 
main girders are built up on a timber platform parallel with the 
lino of the bridge, and when finished a portion of the platform 
at each end is removed, and two lighters, each fitted with raised 
stagings, are floated under the ends of tlie girder. As the tide 
rises the girdiv is lifted, and is then floated into position and 
placed on its bearings upon the piers. The a])proaehes on the 
Surrey side consist of five brick arches of 20 ft. span each, and 
another span ol‘ 20 ft. carried by girders over a roadway, 
Beyond this the a]' 2 >roaeli is carried for a distance of 280 ft. in 
solid ]jank. The. greater portion of this work is eomplctfid. On 
the IVliddlest'X side tluTc are 420 ft. of ap 2 :)roacli road all in em- 
biiDkmeiJt, ajid a. brick arch of 30 ft. span adjoining the bridge. 
Accordijig to the present rate of progress, and considering that 
file greater ])(jrtioii of tlie ironwork is already on the spot, the 
completion of the structure mny be ex}>ceted about tin* end of 
next March. The bridge is being erected from the designs of 
its engineer, Mr. .1. 11. Tolme, by Messrs. Oellergiie and Co., as 
c<fntraetors, nuder tlie superiiilcndenct! of their engineer, Mr. 
Mallalieu ; the contractor for the approaches being Mr. Bull, of 
Southampton . — AhridtjcO from The Tinas. 

COST OF THK llOJJlOJiN VIADUCT. 

At a meeting of tin* Court of Common Council Mr. SJiaw has 
presented a general Beport of the proceedings connected with, and 
the cost incurred by theHolborn Viaduct, its aeeompaiiying now 
streets and various improvements. The following is a correct 
list of expenses ; — 

Burchase (jf ground, &e £1,820,331 

Contract for constructing said A’iaduct, new 
streets, alterations of and new g;is and water 


mains, &c. 34 o, 166 

Expenses, ehiefiy legal 177,010 

Interest 1 22,339 

EemoA'al of bodies, &c 12,548 

Ee-ereetion of parochial buildings . . . 12,840 

Sundries 4,653 


£2,500,887 

It may be of interest to know that in these improvements 
seven years were occupied, 17 public ways destroyed, 32 
thoroughfares altered in place or gradient, four new streets, and 
four iron bridges constructed. 
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THE WALTEB PRESS, 

The first Walter Press, the invention of Mr. J. Macdonald, 
other than those used in printing The Times and the Scotsinan^ i& 
now at work in St. Louis, Mi.ssouri, the proprietors of the Missouri 
liepuhlican having been fortunate enough, notwithstinding 
the almost prohil>itive dut}' of something like 30 per cent, on 
tlie value of all manufactured machinery imported into the 
United Slates, to sc^cure jin arrangement for the manufacture, in 
The. Times office, of onti of these printing machines. Copies of 
the Missouri Jirjmhlican, printed on the new machine, have just 
come to hand, and llie results, in so fur as tlie appearance of 
th(^ work is conce rned, are highly satisfactory. The issue of 
October 27 contains a long account of the WalbT press, illus- 
trated witli a larger engraving, and the productive powers of the 
machine arc spoken of in the highest terms. An engineer and 
a machinist from The Times office went to St. Louis with th© 
machine, whicli, it is stated, was unijacked, lowered into the 
machine-room, erected, and made ready for working in Lhe 
short spare of five days. It is satisfactory to find that the debt 
which this country lias so long owed to the United Suites in the 
matter of printing machines — Hoe’s machines, which have for a 
long time monopolisi-d the work of printing th(‘ impressions of 
all the most, largely circulated mwspape rs, being of Amd’itan 
invention — is thus iK^ginning to be repaid ; and it is creditable 
to the entei’prise of the leading Missouri journal that it, and 
not one of the energetic and widely-circulated newspapers of 
New York or Phi ladidphia, should liave been the first to take 
advantage ol’ the wonderful eapabilitii'S of the new invention. 
The paper used for the Missouri Hep uhl icon in coimexian with 
the now system lias, we understand, been maiiuhtctured in this 
country, papermakers in the United States not having yet 
acquired siifRcient knowledge as to the mode of ri'cling paper in 
large webs suitable for use on the Walter press. It may bo 
worth noting that a Waller pre.ss will soon l)C in use in Vienna, 
one having been despatched to the proprietors of the Vienna 
Presse. 

The working is as follows: — A reel of tightly-rolled paper, 
in the form in which it loaves the paper-mill, fully four miles in 
length, and weigliing nearly 6 cwt., is jdaced at one end of the 
iiiachiiic, and in the process of unreeling is damped, printed 
first on one sidi;, then on the reverse, with nnfiiling precision, 
is cut into sheets, and delivered at the rate of fully 12,000 
copies per hour at the other end of the machine. The sole 
attendants necessary are two lads at the delivery boards, and a 
third, the striker, who sUirts the machine and looks after the 
rolls as the}’ are unwound. While printing, the paper travels 
through the machine at the rate of nearly 1,000 ft. per minute^ 
and a reel four miles long is thus printed in less than 25 minutes. 
The delay in changing from one reel to another scarcely exceeds 
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a minute, so that the production is thus almost continuous. 
With the two Walter presses in the Scotsman office, 36 miles of 
paper are printed each morning in two hours, and on Friday, 
when the Weekly Scotsman is also printed, the length of paper 
used is about 80 miles. — Jiiiilder. 

The Walter machine (says Mr. Bourne), in which the paper 
is printed upon both sides by stereotype plates bent round rollers 
between which the sheets pass, is certainly the most perfect, 
and the structure, proportions, and general tletiiils of the appa- 
r.'itus reveal the hand of a skilful mechanic. Nevertheless wo 
do not believe that even this excellent machine will bo the 
printing-press of- the future, and we shall here briefly indicate 
what, in our belief, that grand consummation w'ill bo. The 
printing will, we Ix'lievc, be accomplished by stereotype plates, 
as at present. But tin; letters, instead of being protuberant, 
will be indente d, like the characters in music printing or the 
lines in a copper-plate engraving. The matter will be s('t up in 
steel types, and the stereotype -will be produced by merely 
rolling a cylinder over the pages of ste(;l typ(;s under a sufficient 
pressure, the cylindt'r having been previously covered with a 
sheet of soft metal to reccivt* the impression. These cylinders 
will be used to print from in j)recisely the same way as the 
cylinders of a calico-printing machine, tbe paper being fed in 
continuously from a roll. This method of printing requires a 
speci.al ink, which can be easily scraped from the rollers by tho 
ductor blades. But in t he prej)aration of such an ink there is 
no serious difficulty. Such, we venture to predict, will bo tho 
printing-press of the future, and it will enable copper-plato 
engravings to be printed uitb tho tyjx*. Newspapers of many 
pages should be folded and ent in the press, and the loaves 
stitched together w'ith co]»per rivets. 


A “ SEAL I.OCK ” UAl.LOT UOX. 

The American 8eal Lock Company, through Messrs. Mordan 
& Co., have brought out a new BaBot. Box, The box is of 
japanned metal, having a deep lid, and a high internal shoulder 
rising up within the lid, so us to prevent voting p,apers from 
being introduced or withdi’aAvn in an irregular manner. In front 
the lid presents a sloping surface, in which a brass frame con- 
taining three sliding plates for “ seals ” is inserted. The central 
plate, w'hen drawn down, o})ens the slit through which voting 
papers are to be passed ijito the box, and tbe lateral plates, when 
they are both drawn down, allow the lid of tho box to be raised. 
When sealed no voting paper can be passed through tho slit 
without first breaking the central seal ; and the lid of the box can- 
not be raised without breaking both the lateral seals. As explained 
in our recent notice of the seal lock, these seals are of glass, so 
lettered and numbered that they can be identified, and so made 
that when broken they cannot be replaced. Hence such a ballot 
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box, if its lateral plates are sealed when the voting begins, and 
its central plate is sealed when the voting is over, seems to 
afford complete security against any kind ot unauthorised tam- 
pering with its contents. 


REMAKKABLK CHANGE IN TIIK MOLECULAR CONDITION OF TIN. 

During a severe frost last winter, a quantity of Tin in blocks 
or ingots w’as sent by rail from Kotlerdam to Moscow. On 
arriving it was found to be in the state of a coarse crystalline 
powder. This could not be brought back into the ordinary con- 
dition of tin by fusion, for on tlie application of heat it was 
almost entirely converted into oxidi; of tin of a quite unusual 
appearance, closely resembling the sulphide of molybdenum. 
Suspicion naturally arose that the tin was grossly impure, but 
on analysis it was found to contain tiO T per cent, of pure tin, 
the balance being lead and iron. It is supposed that the long- 
continued vibration it must have undergone at so low a tem- 
perature must hav(! effected the change. Similar conditions have 
been known to make wroughl-iron extremely brittle, rendering 
its texturi' crystalline and granular instead of fibrous, but there 
is, as far as ue are aware, no instance on record of a metal 
having been actually jailvtTiscd in this manner. — Mechanics^ 
Magazine, , 


ILDUS MARINE WATCH. 

A NEW and useful ap],)licati(m of electricity has just been 
developed by MM. Milde and Co., of b Kuo Eizet, Paris, whose 
electric clocks, it will be remembered, formed a prominent and 
interesting series of (ixhibils in the French Annexe at tlio late 
International Exhibition at »South Kensington. M. Ch. Milde 
has designed an electric, marine chronometer for ships, which 
will possess many advantages oA’cr the ordinary chronometers. 
This electric liurary apparatus will recjuirc no wdncling up, and 
will be unaffected by variations of teiiiperaturo or the shock or 
motion of the vessel, or any other causes of perturbation ; and 
can be arranged to indicate, by simple means, the true time in 
all parts of the vessid. 


EXTINCTION OF FIRES. 

A NEW' process for the instantaneous extinction of a conflagra- 
tion is said to have been recently experimented with at Paris, 
and with entire success. M. de la Vieille Montagne, chemical 
manufacturer, of Aniieus, has, it appears, discovered a resinous 
substance which is quickly soluble in fresh w'ater. Such a solu- 
tion, employed for the service of the ordinary fire-engines, is 
stated to produce the following effects : — The water is prevented 
from conversion into steam by the heat, and thus effectually 
penetrates and wets the bodies on which it falls, avoiding all 
the ordinary phenomena of calefactiou in similar cases, by which 
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the action of pure water is so notably neutralised. Moreover, 
the resinous matter would appear to give rise to dense volumes 
of smoke, unlavourable to flaines and combustion, or even igni- 
tion. Without further conclusive evidence on a large scale, how- 
ever, we hesitate to accept this homeopathic treatment as a 
practical solution of a difficult problem. — Mcc/m7iics* Magazine, 


FIREPHOOF CONSTUUCl'lON. 

Among the suggestions made towards solving the problem of 
erecting a structure that will be fireproof, are those of Mr. Arthur 
Dudgeon, of Great George Street, Westminster, namely, that th(? 
materials used in the walls, roof, and fioors must be of such a 
character as not to be subject to contraetiou or expansion, or to 
disintegration b}" such an amount, of heat as is furnished by an 
extensive conflagration ; and that the mortar or ci'ineiit must be 
also unaffected by fire. He suggests a mode of eonstructioii in 
order to meet these euuditioiis, which is — 1. To build the walls 
with an internal lining of fire-bricks set in fire-clay, 2. To con- 
struct the floprs with tiat stgmeiilal arches of the same material 
from column to column, in lieu of iron girders, and to fill in 
Avith groined vaulting, also of fire-brick, between the construc- 
tional arches. 3. Tlie piers or columns to be of cast-iron as at 
prefifcut, bui. enclosed in a. ring or easing of fire-brick. (This 
w'ould occupy less spact* than solid columns of fire-l)rick of the 
size requisite to carry a heavy su])eiMneuinbent weight). 4. The 
lateral thrust on the eontaiiiing walls might be counterbalanced 
by a simple constrnetional arrangement witJiout the jjeeessity of 
using iron ties ; and the eoiumunieations from floor to floor should 
be so shut off’ by iron fla]'S, or other sirniiur covers, as to entirely 
prevent the possibility ol a lire breaking out on one floor from 
spreading to another. 


riUKI’ROOF STARCH. 

In reply to numerous ein]nirits. we desire to exj;lain that — 
when noticing this admirable invention for rendering ladies’ 
dresses firejnoof, and for preventing social that 

from time to time occur to excite horror and compassion — in 
pointing our remarks last week by a caustic ic fen iiee to the 
caprices of fashion, and in n-commeuding a dress of woven gun- 
cotton as likely to captivate the fancy of fashion’s slaves, it is 
quite a mistake to suppose that we by any means referred to 
Abel’s Patent ?!^afety Gun- Cotton. That cxplosiAo material 
would not avail for tlie “ bath of blazes,” seeiiig that, as is well 
known, it will not explode, or go off in a. puff. Kot deflagration, 
therefore, but couflagralion would be the result, and tin*, unwary 
or ill-informed victim wonld find, to her cost, that plain muslin 
would have been quite as safe. For perfect safety there remains 
only the choice between fireproof starch and Schdnbein’s gun- 
cotton — the former, of course, for c\io\q,q.— M echanics Magctgine, 
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THE SLIPFEHIHESS OF ASPHALTS BOADS. 

A MBW invention has been brought out by Mr. Croskey, with 
a view to obviate the objection to Asphalte Roadways from their 
slippery character. The asphalte is made into blocks about the 
size of the ordinary granite pitchers, having embedded in their 
central portions a piece of stone or wood, which varies according 
to the nature of the service, and thus provides a secure fpothold 
for horses. Paving laid with these blocks is said to have all tho 
advantages of both asphalte and granite, and to be superior 
when wood is inserted to simple wood paving, as the asphalte 
offers a high degivic of resistanc(‘ to wear from surface -friction 
and attrition, being very tough, and semi-elastic. — Builder, 


THE COAL question. 

In the Moelianieal Section of the British Association, tho 
President, Mr. V. J. liraniwell, ol)sorved : There was no subject of 
greater inten^st to the meelianical engineer, and especially at the 
present time, than coal. AVithout going into the geologiciil as- 
pect of tlie question, or the statistics generally, he said, that 
tho raisings of Coal, wiiicli in IHof) were only 04,000,000 of tons- 
in Great Britain, rose to 80,000.00(» in 1800, and to 108,000,000 
in 1 860 ; and that the- price of all kinds of coal has, in the 
colliery districts, risen uhoiit 100 per cent, wdtliin the last tw'elve 
months. This increasi* of consumption and this rise in price 
arc^ startling facts, and force us seriously to reflect upon the 
use and also upon tho abuse of coal. The supply, after all, itt 
but a finite quantity, and, unlike tho fuel wood, which grows 
year by year to replace the annual consumption ; we are, there- 
fore, dealing with a store that knows no ren(‘wal, and if we 
waste it, the sin of tJiat waste will be visited upon our children; 
and it thus becomes us to look uj)on coal as a most precious, 
valuable, and limitc'd deposit, of which w(^ are the stewards and 
guardians, justified, no doubt, in using all that we require for 
legitimate purj^oscs, but most criminal in respect of all that we 
waste, whether that waste arise from wilful indifference or from 
careless ignorance — an ignorance culpable as the indifference 
itself. He then discussed th(' question of finding sources other 
than coal for motive power, and pointed to tho tide-mill, and 
suggested that, m the cases of large manufacturing districts 
within a few miles of the sea, where tliere is a. rise and fall of 
the tide, coupled, in the ontsot at all events, with natural inden- 
tations of the coast which might be comparatively readily 
dammed up for the storage of the water, there such storage 
should be made that the water should be set to work turbines 
of the best kind (turbines which will work with very nearly the 
same per-centago of the total power given out by the water at 
any particular moment, whether they are immersed or whether 
they are not); that these turbines should be employed in 
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pumping water at a high pressure into Armstrong accumulators ; 
And that pipes should be laid on from those accumulators to the 
neighbouring manufacturing town, and should there deliver 
their power to the consumers requiring it, to be used by them 
in water-pressure engines. Suppose a beginning were made 
with the city of Bristol, where the rise and fall of the tide might 
safely be ttiken at 24 feet. Half a square mile of water enclosed 
would, after the most lavish deductions for loss, yield, in Bristol 
at least, 5,000 horse-power, — probably sufficient to replace the 
whole of the power of the stationary engines now at work 
in Bristol. Looking at the opportunity which good turbines give 
of utilising the power residing in wat er under constantly varying 
conditions — looking at the fact that, by Sir William Armstrong’s 
arrangements, this power may be transferred to an extremely 
small quantity of water under high pressure, and that therefore 
such water may be transmitted for many miles through pipes 
at low velocities, even although those pipcis be of no great size, 
— ho could not help thinking that there is here 0 })en to the 
talent of the mechanical engineer a new field of entc'.rprise, and 
one which, if successful, would tend to economise fuel, and to 
l(\ave more of it for consumption in metallurgical operations, 
and in other operations rc'quiring heat. reminded the 

8ectk)n of what has been done in the town of SchaflTliausen by 
a public-spirited inhabitant in the way of utilising the water- 
power of the lihine, and of laying it on, so to speak, to every 
man’s door. This has been accomplished by erecting turbines 
worked by the river, delivering their power to endless wire- 
ropes, carried over pulleys placed alongside the Kliine. This 
rop(‘ gives off power at the end of each street abutting on the 
bank, and that power is conveyed along those streets by a shaft 
in a channel under the paving. Each manufacturer can make 
his own communication with these principal shafts, and thus 
obhiins the power ho may require. He. then adverted to the 
loss which takes place in the mine, though of late more economic 
systems of working have come into use. He would not suggest 
Government interference on this point, believing it would bo 
more mischievous than beneficial ; bur, in the absence of any 
such interference, it follows from the ordinary principles which 
regulate commercial transactions, that a considerable percentage 
of coal in many districts will never be brought to the surface, 
because at the present time it docs not pay to bring it. In the 
very outset we arc* wasting fuel. But the prevention of this 
source of waste* is a question quite as much for the mining engi- 
neer and the political economist as for the mechanical engineer. 

The question of worth of fuel when brought to the sur- 
face may be divided into two branches — the domestic and the 
manufacturing. First, the domestic use, a highly important 
branch of the subject. It is believed out of the total of 98,000,000 
or 99,000,000 of tons of coal which in 1869 were retained for 
home use, 18,500,000 tons, about one-fifth of that quantity, were 
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consumed for domestic purposes (about 10,000,000 being ex- 
ported). Our wasteful treatment of this must be noticed. 
We put a grate immediately below and within a chimney, 
and as this chimney is formed of brickwork, by no 
possibility can more than the most minute amount of heat be 
communicated from the chimney to the room. On this grate 
we make an open fire. Fire cannot burn without air, and we 
seldom provide any means whatever for the air to come in to 
the fire. Tlio unhappy fire has, as it were, to struggle for ex- 
istence. In a well-built house especially has it to struggle, for 
the doors and windows shut tightly. The result is, that the fire 
is always smoking, or is on the verge of smoking. Wo breathe 
the noxious gases, and we spoil our furniture and pictures; 
nevertheless, liappily for us, the fire does succeed in getting 
supplies of air which, even although insufficient for the wants of 
the chimney draught, do rouew the air of the room. If to 
satisfy the demands of the chimney, and to stop its smoking, a 
window is left a little opjui or a. door is set ajar, we eomplain of 
draughts ; so that there w’o are, with an asphyxiated fire, our 
smoky rooms, and our draughty rooms. Moreover, th(* fire, 
being immediately below the chimney, the main part of the 
conducted heat inevitably goes up it and is wasted, leaving the 
room to be warmed principally, if not entirely, by the radiated 
heat; and we do and suffer all this in order that we may see 
tin* fire and be able to pok(‘ it. lie confessed that if there was 
no cure for the* evils just described other than the close stoves 
of the Continent, wit li the invisible fire, and with the want of 
circulation of air in the room, he would rather put up with our 
present domestic discomforts, and even with the loss of heat, 
than resort to the close stove as a remedy. Hut there arc modes 
by which frc'odom from smoke, frt'cdom from draught, efficient 
v('ntilation, and utilisation of the heat, may all be combined 
with the presence of the visible pokable fire. He reminded the 
Section of the paper read before it at the Norwich Meeting in 
1868, by Capt. 1). Galton, in which ho so clearly described his 
admirably simple invention of fire-grate. This consisted in 
putting a flue to the upper part of the fire-grate, which flue 
passed through a brick chamber formed in the ordinary chim- 
ney, which chamber was supplied with air from the exterior of 
the room by a proper channel, and then the air, after being 
heated in contact with the flue in the chamber, escaped into the 
room by openings near the ceiling, so that the room was supplied 
with a copious volume of warm fresh air, which did away with 
all tendency to draughts from the doors and windows, and 
moreover furnished an ample supply for the purposes of venti- 
lation and combustion. These fire-places, he regretted to say, 
have been but little used in England, from a cause to which he 
would hereafter advert — a cause which, ho believed, stands in 
the way of the adoption of improvement generally. The merits 
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of these fire-places were at once acknowledged by the French, 
who made the most careful and scientific investigation of their 
working, and they found that with such fire-places three times 
the effect was obtained from a given weight of coal than could 
be got with those of the ordinary construction. No doubt 
there are many other plans by which the same end as that 
attained by Capt. Galton may bo arrived at, and yet w'e go on 
year after year building now houses, making no improvement, 
exposing ourselves to all the annoyances, and, worst of all, 
wasting the precious fuel. Assume that we were to set ourselves 
vigorously to work to cure this state of things, can it bo doubted 
that in ten years’ time wo might halve the consumption per 
household, and do that not only without inflicting any discom- 
fort, or depriving the householder of any gratification, l)ut with 
an absolute addition to warmth and an increase of cleanliness — 
a benefit to health and a saving of expense ? Moreover, it must 
be remembered that, with the imperfect combustion of domestic 
fires, large volumes of smoke are poured into the air. We know 
how much freer from smoke town atmosphere is in summer 
time than it is in wintertime, and this simply on account of the 
smaller quantity of coal that is being burnt. Sui)pose that wo 
could reduce the total consumption, both in summer and in 
win^pr, by .'iO per cent., what an enormous boon that would bo 
even in the one matter of a pure .'itmosphero. 

As regards the manufacturing us(‘ of Coal, this may bo divided 
into two parts, viz., coal for obtaining power, and coal for metal- 
lurgical purposes. As an instance of the first he referred to 
coke-making, where the heat residing in the gases given off is 
absolutely lost, amounting in some instances lo 30 per cent. 
In our smelting of iron great waste took })htce in the preliminary 
process of calcination of the ore — he refi?rred to the black band 
of Scotland. It has now h(*en in use, however, for many years 
in our best conducted works ; but as a proof of the slowness of 
its introduction, the furnaces of Scotland are even now {ilmost 
universally worked upon the wasteful principle of allowing these 
gases to burn idly away. Take again th(' melting of steel in 
crucibles, where the heat issues from the furnace of necessity 
hotter than the heat of the melted .‘^tf-el (for wa re it not so it 
would cool it), and of this issuing heat, as a rule, no use whatever 
is made. Take again the heating furnace and puddling furnace 
of our iron-works. Very commonly from these, heat at a greater 
temperature than that of welding iron escapes up the chimneys 
disregarded, as though it had cost nothing for its generation. 
In many works, it is true, a portion of this heat is utilised for 
generating steam, but far more steam can be obtained than is 
required, even with the most unnecessary and lavish consump- 
tion of it. The speaker then adverted to the utilisation of the 
waste heat from iron blast furnaces. This waste of heat in steel 
melting, and in furnaces for iron, and for other metallurgical 
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operations is by no means necessary, although it might be urged 
that it is, and it might be said, that if a furnace is to heat a 
body to 300 deg., you must of necessity allow the heat to escape 
at that temperature, or rather at something above it, or else in 
lieu of heating the body you will bo cooling it ; and that you 
can no more trap escaping heat than you can trap a sunbeam. 
But Mr. Siemens has shown us that you can trap the heat, and 
that you can so lay hold of it, and store it up, that the gases as 
they pass into the chimney from the furnace in which there is 
say, even melting steel, shall be lowered in their temperature 
down to that which will not char a piece of wood ; and he has 
shown us how this stored up heat may be communicated to the 
separate streams of incoming air and gas of his gas furnaces, 
that they shall enter the furnace at a high temperature, that 
temperature to be incn-ased by their union and combustion in 
the furnjice. But altlujugh this invention has been before the 
public for many years, and although it has had the approval of 
Faraday, and of every other distinguished scientific man who 
has investigated the question, as well as tlie approval of the 
leading minds amongst the users of furnaces, nevertheless, for 
the general reason subsequcnily alluded to, tlie progress of this 
invention has been by no means eommensurato with its impor- 
tance, and it is not too much to say that manufacturers would 
rather waste ch(!ap coal than (mbark capital in new furnaces, 
and more tlnin all, bo at the trouble of instructing and of 
watching over their workmen. 

Ho then proceeded to deal with our steam-engines under the 
four great heads of marine, locomotive, portable, and fixed. 
Including within the term steam-engine tlie boiler as well as 
the engine, the waste may arise; in a steam-engine in two ways, 
in either one of them, or in both combined. It may arise from 
an imperfect utilisation of fuel in the production of steam, that 
is, a waste due to the boiler and to the firing ; or it may arise 
in an improper use by the ernginc of the steam provided for it 
by the boiler. There can be no question that the boiler waste 
is, as a rule, very large indeed. A pound of fair coal is, theo- 
retically, capable of evaporating from the boiling point 13 
pounds of water, and ho did not think he was over-stating the 
case in saying that, on an average, not more than from one- third 
to one-half of this quantity is obtained from the whole of the 
boilers in use. This poor result varies from a variety of causes: 
1st, bad firing, which means had combustion ; 2nd, insufficient 
surface to absorb the beat ; 3rd, an unclean condition of that 
surface, either from internal or external deposit, or both ; 4th, 
a faulty proportioning of the parts of the boiler to each other, 
and to the work to bo done, which causes heated water to be 
carried over with the steam — a cause of deficiency of evapora- 
tion, which, however, so far from being as a rule detected, goes 
to swell the apparent duty of the boiler. He adverted to me- 
chanical firing and the use of liquid fuel, from which high 
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evaporative duty had been obtained. Crampton’s use of 
powdered fuel was noticed, the powder being blown into the 
furnace by the very air which is there to enter into combustion 
with it. Very high evaporative results have thus been obtained. 
He referred to the temptation to use boilers of inadequate size 
on the score of expense and room, and pointed out that this was 
extravagant economy. It may be a saving at the outset, but it 
is a constant source of loss in the working. He pointed to the 
great advances made in the saving of fuel already attained in 
marine locomotive and agricultural engines, but the great class 
of fixed engines in our manufactories were not in so favourable 
a condition, and ho described these engines as of a most dis- 
graceful and scandalous character. He referred in considerable 
detail to the various points in which the boilers and engines of 
the present day are below the standard to which engineering 
science has already reached, and in which, therefore, there is 
known opportunity for immediate improvement. There is so 
little trustworthy information as to the total horse-power at 
work ill the United Kingdom, as is evidenced by the fact that very 
recently the number of boilers has been estimated before a Parlia- 
mentary Committee as low as 50, 000, and as high as double, 
and even close upon quadruple that number, that it would be an 
unwarrantable waste of the time of the Section to enter into cal- 
culations, or rather speculations, as to the exact saving that 
would be made in the consumption of coal consequent upon im- 
proving the whole of our steam-engines up to tli(‘ pr('sent. highest 
standard. It will, however, be sufficient to show the importance 
of the question, and he felt sure he should bo safe in snying 
that such saving would have to be estimated by millions of tons. 
This is a saving that might be made with our present know- 
ledge ; but when wo recollect th.at an engine burning even as low 
as 2 lbs. of coal per indicated horse-power per hour is still 
developing only one-tenth of all the power which, according to 
calculation, resides in that coal, there is manifestly a vast scope 
for our mechanical engineers in the exercise of their talents for 
further economy. But let not consumers of coal remain indiffe- 
rent to savings on their present cor^nmption until those im- 
provements are discovered by scientific men. One is apt, at 
first sight, to marvel that users of steam-engines should bo so 
blind to their own interest, and should permit waste to go on 
day after day, and year after year — a waste not only prejudicial 
to the community at large and to succeeding generations, but a 
waste causing constant expense to those who commit it; but the 
fact is, there are severjil reasons why manufacturers and others 
permit the waste to go on. In prosperous times those engaged 
in manufactures are too busy earning and saving money to 
attend to a re-organisation of their plant. In bad times they 
are too dispirited, and too little inclined to spend the money the t 
in better times they have saved in replacing old and wasteful 
appliances by new and economical ones ; and one feels that 

F 
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there is a considerable amount of seeming justification for their 
conduct in both instances, and that it requires a really compre- 
hensive and large intelligence, and a belief in the future 
possessed by only a few out of the bulk of mankind, to cause 
tile manufacturer to pursue that which would be the true policy, 
as well for his own interest as for those of the community. 

NEW MODE OF LIGHTING GAS. 

In the Preston Chronicle has been described a New Mode of 
Lighting Gas, by which all the street lamps in a town could be 
lighted instantaneously, w’hile the same effect could be produced 
from a given point — if the communication wore correct — how- 
ever great the disbince of ignition might be. A full description 
of this mode of lighting, of the place of its invention, of the 
progress it has already made in other countries, of the accuracy 
and rapidity of its action, and of the economy of its use, has 
been given, after a most successful experiment had been made 
in Preston. The apparatus constituting the invention looks 
like a moderntely sized globular ink-stand of glass, surmounted 
by a tube of the same material, witli a metallic top; and by 
s Tewing off the burner it can be very easily attached to any 
lamp, chandelier, pipe, or ordinary gas jet. The base or globular 
portion is filled with a deep-red coloured liquid — a sithple 
chemical mixture with no combustible properties, almost without 
smell, and so cheap that threepennjworth of it will serve one 
lamp for 12 months. Over this liquid, and within the glass 
tube, there is a jdate of zinc, with a piece of graphite, or gas 
coal, and between these and a thin coiled platinum wire, fixed 
over the cap of the general vessel, into which a gas burner is 
inserted, galvanic communication is obtained. Ignition was 
effected in the following way : — “A pipe to be screwed to that 
up which the ordinary" gas supply flows runs through the base of 
the vessel to about the centre of the surmounting tube ; pressure 
brought to bear upon the gas in this pipe causes, by small col- 
lateral openings, a simultaneous depression upon the chymical 
solution which occupies a lower level in two side tubes ; the gas 
occupies the vacuum caused by the displaced liquid, and then 
ascends to a chamber in connexion with the burner, while the 
displaced liquid is pressed into two side tubes effecting contact 
■with the zinc and graphite, generating galvanic activity, which 
is communicated to the platinum wire, and exciting the catalytic 
power of the wire, which, when exposed to the ascending jet of 
gas, results in immediate, almost instantaneous, ignition.” The 
mechnnism is of the simplest construction, and can be applied 
to any kind or number of gas pipes, either remote from or prox- 
imate to the works, to street as well as to office or shop lamps, 
and the light can be extinguished as quickly as it can be ignited. 
The invention has been patented by Mr. J. Billington Booth, of 
Preston. That gentleman gave a special invitation to the Mayor 
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and Aldermen of Preston to inspect the new gas-lighting appa- 
ratus, in action at the Glover Street gas-works. Tlie invitation 
was well responded to, fur besides the aldermen, several other 
gentlemen took advantage of the opportunity of seeing solved 
the strange problem of “ a lamp lighting itself at any distance.” 
The apparatus was fixed in one of the rooms in connexion with 
the gas-works, and here the ditfertnit experiments were iinule 
and explained. The first trial was on a number of burners run- 
ning along the room, from which on the mere working of a small 
regulator and the heat produced on the platinum wire, the jets 
were instantly and simultaneously lighted. With the same 
success several gasburners in different offices wert^ liglited and 
extinguished. Afterwards a large chandelier, containing about 
60 lights, was illumined as if by magic, tlie effect being heautifnl 
and surprising. On the intimation of ]Vlr. Jloolh., two lam]>s 
fitted up in the yard of the gas-works wer»' ordered to be liglited, 
and no sooner had the word of command been given than a fl iiiie 
was seen to be burning in each. This light — produced without 
any one going near the lamps — was as easily and quickly extin- 
guished as reproduced. Several lamps, fix(‘d to nearly the top 
of the exiling, a height of SOft., were ignited 'with the same 
fiicility — now all at once, now one after the other, just as the 
wish was expressed. 

Now, Mr. Herman states in 'Hie Times that the inventor of 
this new mode of lighting is Professor Kleiskerfnes, of Gottingen, 
and that he inspected the apparatus two years ago. He tliinks th^ 
public ought to know that th<^ discovery, pretty as it is, can only 
tie made available for lamps possessing a separate gas-pi]»e, as 
the burners are always left open. This nmdt'rs the ap]iliea,tion 
of the method to street lamps impossible, as it neeessiratc's the 
shutting off the gas at tin* main whenever the lamps are not in 
use— a proceeding inadmissible in largo towns, where gas is re- 
quired at all hours of the day. 

THE LIGHTING OF 

One side of Moorgate Street has been subj(‘ct.ed to a,n experi- 
ment in the way of street lighting. One side of the sin-et is 
lighted with the old lamps, and the other with the eatroptrle 
lamp, in which the principle of a reflector, catching and strength- 
ening the light, is applied very ingeniously and effectively by 
means of strips of glass covered on one side with a silver sub- 
stance. The invention can be applied to the old lamps, the 
upper parts of which are displaced by a frame in which the strips 
of glass are armiiged, like an ordinary glass ventilator, but so 
covered in that they do not get dust covered or liabb* to breakage. 
The inventor is Mr. Skelton, of Essex Street, Strand, and he 
calculates that one-third of the light is uselessly expended in 
the common lamps. The two rows of lamps in Moorgate Street, 
the old and the new, present a remarkable difference, each of the 
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itow lamps, though with thft same flame in it as the old, showing 
as if there were two flames. Tl)c most usual form in which it 
lijis hitherto been attempted to render the wasted rays of light 
serviceable has been to close in the roof of the lantern with 
solid reflectinc: plates, which simply concentrated the light just 
beneath and annind the lamp itself, and thus, by comparison, 
hift th(^ inter^'als betw'eeii the lamps darker than before. Opal 
or cliina. tops for the lanterns have also been tried, and these 
certainly gave a small addition of light to the dark interval, but 
the increase "was so small that ft was hardly perceptible and 
practically valueless. This lamp intercepts and refl(‘Cts the 
whole of the npw/ird rays of light into the dark intervals 
between the lamps. The effect is most successful in the “power 
and diffusion of the light cast in the centre of the interval 
iK'tw’oen two lamps, at about the ordinary distance of 45 yards 
apart. It is calculated that the lamp wall give a net increase in 
the forces of light in the nitio of 3(> to 10 — ?>., about 34 times 
the light at present received. It is stated that the principle can 
be nppliofl to the lighting of railway carriages; and if so, it is 
worthy of the attention of the London, Chatham, and Dover, the 
Great Northern, the Great Western, and the Metropolitan Rail- 
way Companies, the lighting of wdiose carriages is more or less 
wretched. The lighting of the carriages of the first-named com- 
]>any exhibits only “darkness visilde,” and in the struggle for 
economy on the Metropolitan as mueb light is now given to 
thre(; compartments as was formcrl}' given to one. In the ab- 
semee of more light, a reflector of some sort would be a boon. — 
'Jvucs. 


Dit. Lktiieta', the Chief Gas Examiner appointed by the 
Hoard of Trade, has recently reported to the Corporation of 
London and the Mi'tropolitan Board of Works on the quality of 
Gas siqqdied by certain of the gas companies during the quarter 
which lias just expired, from which it appi^ars that the average 
illuminating pow’er of the Charterod Gas has been as follows : — 
17'39 standard sperm candles at Beckton, 17’01 at Cannon 
St net, 17*45 at Friendly Place, Mile End, 17*96 at Arundell 
Street, and at Mill])ank, 17*35. That of the Imperial Company 
lias been 17*46 candles at Oakley Square?, Chelsea, 15*85 at 
Camden Street, Camden Road, and 16*59 at Graham Road, 
Dalston ; while that of the South Metropolitan Gas Company, 
at Hill Stre(?t, Peckluim. has been 15*71 candles. The average 
illuminating pow'cr of the caunel gas supplied by the Chartered 
Company has been equal to 25*12 standard sperm candles at 
Arnndoll Str(*et, Ilaymarket, and 27*10 candles at Millbank. 
Witli regard to purity. Dr. Letheby reports that the gas at all 
the testing -places has been, except on two occasions, constantly 
fri'c from snlpburettecl hydrogen. The two occasions referred to 
w ere the 3rd of August and the 2Gth of September, when the 
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gas of the South Metropolitan Company, at Hill Street, Peek- 
ham, contained traces of this impurity, which he ascertained 
were due to unavoidable circumstances. The amounts of sulphur 
in other fonns tliari this have averaged in the case of the 
Chartered Company’s common gas 11 ’19 grains per 100 cubic 
feet at Beckton, lO’oO grains at Cannon Street, 6 JJG grains at 
Friendly Place, 9‘94 grains at Arundell Street, and 2o*07 grains 
at Millbank. In that of the Impt-rial Company it has averiigcd 
32*64: grains at Oakley Square, 20*74 grains at -Camden Street, 
and 27*68 grains at Graham Koad. The amount of suli)hiir iii 
the South Metropolitan gas has averaged asmiicli as 33*4 grains 
per 1 00 cubic feet. The average amount of tliis impurity in 
the ainnel gas of the Chartered Company has been 15 grains at 
Millbank and 25*36 grains at Arundell Street. It nppears that, 
with one day’s exception, the proportion of sulphur in the 
common gas of the Chartered Coni})any at four of the testing- 
places — namely, at Heckton, at Friendly Place, Mile End, at 
Cannon Street, and Arundell Street — has not exceeded 20 grains 
per 100 cubic feet during the whoh^. of the (jiiarter, and fur rln* 
last two months it has not exceeded 15 grains per 100 fuel. 
This is very satisfactory, for it shows that with the care ust‘d at 
these works the proportion of suliihur can be kept under 20 
graii^s per 100 ft. Tlie quantity of ammonia in the gas of all 
the companies has been at all times below t lie prescribed amount 
of 2*5 grains per 100 cubic fec5t. Dr. Lethel)y has drawn tlio 
attention of the Corporation and the Metropolitjin Hoard of 
Works to certain irregularities in the returns of their gas 
examiners, and has poiiitetl out tin* necessity of fulfilling tho 
obligations <jf the several Acts of ParliaiiieiiL which are in tlie 
interests of tlie public.— /in/. 


CHEAP GAS. 

Since the discowry of petndcuni, the imprfjvenicnts in all 
sorts of machiin'S, and the discoveries in clieinisljy, we havo 
often wondered why some man had not solved tlui prohlein of 
applying Cheap Gas to eountry houses, or to buildings situated 
at a distance from the cities. This, it sec-ms, lias now lujuii 
accomplished. A patent has just been obtained in France and 
in the United Slates for a new ai)parains for making gas at 
home, even in the ordinary apartments of cities, and so far as 
we can see it is a com\)lete success. The gas is iiiex])losible, its 
price is very low, and the whole machinery employed occupies 
but small space. In fact, the apparatus occupies a space of only 
1 metre in length and 50 centimetres in breadth and height, 
and can be placed in an ordinary cupbojird. Tin; jul vantages 
are — 1st. The absence of all danger of exjdosion, no fire being 
employed in the fabrication. 2nd. Economy. 3rd. The instan- 
tfineous production of a brilliant light. The new system is said 
to offer a great economy upon all uthor ni ales of ligliLing, but 
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this remains to be investigated. Nevertheless, if the cost be a 
trifle more, the gain in convenience will amply compensate for 
it. —The American Begiskr. 

At the annual meeting of the London Gas Consumers’ Asso- 
ciation, a paper, compiled from Parliamentary documents, was 
read by Mr. Flintoff, their engineer, from which it appears that 
the gas consumed in tlic district of the Metropolis Gas Act 
last year was 1 1 ,491 ,082,300 cubic feet ; its illuminating power, 
12 to 16 sperm candles; its cost to public and private con- 
sunK'rs, £2,200,308 4^^. 1</., and to the public lamps alone, 
£232,119 6.S-. Hd., wliile the quantity of coal used in its manu- 
facture was l,r)7],/>27 tons. It was also shown from a paper of 
tlie Board of Trad(‘, No. 118, page 16, that the difference be- 
rw een the cost of 12-caijdIe gas and 18-Ciindle gas amounts to 
],«?. 2fd. upon eucli 1,000 ft. of gas sold, and that a saving of 
£r>32,o34 may effected by the London Gas Companies alone by 
th(‘ adoption of the patent jwocesses now in use, so that gas of 
inifU’oved (juality ought to be sold in the metropolis at a greatly 
reduced price. — Ihid, 


THE AlU-f!AS LIGHT COMPANY (lTMITED). 

Tins invention comes luTore the public as the object of a com- 
pany, with a capital of £200, (too, which has been formed for the 
purpose of w'orking the pat(!iits of Messrs. C. W. and A. H. 
Harrison, for tlie inanufaeture of a Compound Illuminating 
Gas of great juirity and brilliance. The practical trials at 
Change Alley, Cornhill, have afforded sufficient demonstration 
of tlui complete practicability of the process, and of its econo- 
mical ada}»tability to all purposes of ligliting towns, streets, and 
buildings, on a large or a small, a combined or an independent 
basis. The field tliat is open to the company’s exertions at 
home and abroad is practically unlimited; and this is just one 
of those in vent ions that might languish when coal was plentiful 
and cheap, but that are inevitably fostered and matured by the 
scarcity and high price of coal. The manufacture of coal-gas, 
as at pri'sent carried on, can only be regarded as a rude, crude, 
and wasteful process. — MechimiW Maffacine. 


COMPARATIVE ILLUMINATING VALUES OF COAL GAS, MIXED GAS, 
AND PETROLEUM GAS. 

It appears (says M. L. Domanski) that therc^^wcof ordinary 
coal gas, ?.c., the consumption in litres per hour for every candle 
])Ower of light obtained, is 12 to 14, while for mixed gas it is 
6 to 7 ; or the illuminating power of mixed gas is twice as 
gr<.*at as that of ordinary coal gas. The illuminating power of 
petrob'um gas is 2J times greater than that of the mixed ^s, 
its regime beirg 24 litres and less. As to the cost of production. 
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it was found that the mixed gas from coal and bitumen cost 
about 38*2 centimes per cubic metre, coal gas 1 1 centimes, and 
petroleum gas 31^ centimes for the same amount. With a 
burner giving a light of ten candles, the cost for the three 
different kinds of gas per hour was calculated to be 

for Petroleum gas • . • 0*956 centimes 

Coal gas • • • • 1*76 „ 

Mixed gas • . . .2*16 ,, 

CHAHRED PAPER AND CONFLAGRATIONS. 

Mr. E. H. Hoskins, of Lowell, Massachusetts, has suggested 
a very useful and practicyil way of preserving and giving tough- 
ness and flexibility to charred paper, which has proved to be cf 
much importance to the identification and copying of valuable 
documents, charred by conflagrations such as tlie recent Boston 
and Chicfigo calamities. We have seen specimens of charred 
papers and bank notes, thus treated, that can be handled with 
impunity. The printing upon the charred bank notes can be 
readily discerned. The preserving process consists, we Ixdiovc, 
in pouring collodion upon the surface of the charred paper. 
The collodion forms a thin transparent film, and dries in a few 
minutes, when the process is complete . — Scientific Ainerican, 


FILTRATION OF WATER. 

Among cities using unfiltered water for drinking and other 
purposes are Glasgow, which is supplied from the Clyde, New 
York .from the Croton, Geneva from the Lake of Geneva, 
Chicago from Lake Michigan, and Marseilles from the Durance. 
Artificial filters may be made by having basins of masonry, on 
the bottom of which larger stories, then smaller, then gravel, and 
filially fine sand is laid, and allowing the water to percolate this 
layer, about an inch of the upper layer of sand will hold the 
most of the. filtered impurities ; and when this is removed, and 
replaced by a fresh amount of sand, the filter may be considered 
as cleansed. Filtering by causing the water to pass up from 
below through such a layer has been found to be insufficient. 
The filter, as first described, may last for some months before 
requiring to be cleansed, or in some case of heavy rain-falls, 
only some days. A clear water-basin is necessary for the recep- 
tion and distribution of the water after filtering, and should be 
covered over, and at least large enough to hold one day’s 
supply. The filtering bed of the Chelsea Water Works is as 
follows : — 

Fine sand \ - 

Coarse „ / • ' * . ^ It. 

Pieces of slate . , , . 6 in. 

Fine gravel 'i i iv « • 

Coarse „ ) • * * ^ 
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The layer of the Longchamp basin consists of — 

Metres 


Fine sand . 
Medium sand 
Coarser sand 
Fine gravel 


0-30 

0-08 

0*18 

0*12 


SOAP POVTDERS, WASHING POWDERS, DRY SOAPS, ETC. 

Under these and similar names, a vast variety of articles are 
now offered for sale, which are said to possess wonderful deter- 
gent powers. They are all “ old friends with a new face, 
consisting of soap, soda (either caustic or carbonated), and in 
some cascjs, ammonia. The dry soap is not, as its name would 
imply, an ordinary soap simply freed from the quantity of 
water with which it is ordinariJy accompanied. It consists of a 
palm-oil soap, saponified in the usual manner with caustic soda, 
and freed from moisture by treatment with strong brine. In 
this manner it is rendered so hard and dry that it is capable of 
being ground to powder. It is then mixed up with caustic and 
carbonated soda in various proportions, according to the fancy 
of the manufacturer. Washing pastes are caustic soda Jye, 
thickened with farina. Extract of soap is simply carbonate of 
soda, reduced to a fine powder without expelling its water of 
crystallisation, and mixed with a little soap and palm-oil. The 
value of these articles may bo easily determined by an ordinary 
alkalimetrical operation. 

IMPROVEMENTS IN COOKERY. 

The subject of the Improvement of our Cookery would appear 
just now to be receiving the attention it deserves, for Her 
Majesty’s Commissioners have appointed in the programme for 
this year’s Iiit«^rnntional hixhibition that the preparation of food 
and drinks should occupy a prominent place. The importance 
of this question is now more than ever palpable, in view of the 
economy w'hich may be obtained by a more skilful preparation 
of our food substances, as well as by the utilisation of materials 
which we have hitherto despised ; iov good cooking tends rather 
to impart flavour and nutritive properties to materials otherwise 
insipid, and to present in a palatable form things which would 
otherwise be wasted. Tlie exhibition as regards the style of 
cooking will, of course, necessarily be composed of specimens of 
haute kcole\ the competitors, it is expected, will be the most 
celebrated and accomplished chefs of our day, and of every 
nationality — therefore we may expect to see culinary works of 
high art, and of the most elaborate nature and surpassing ex- 
cellence, at the International Exhibition of 1873. “ Cooking of 

all kinds will be represeijted, together with the mechanical 
appliances connected with it, as used in all parts of the world,” 
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Let us hope, then, that an American will show us how to make 
delicious things of maize, that the Spaniard will explain the 
preparation of the olla podrida, that we shall see real Scotch 
haggis, a Chinese puppy fricassee, an Indian curry, that an 
Italian will tell us the way to cook macaroni, that a German 
will show us how to make sauer kraut, and that Frenchmen will 
initiate us into the mysterious composition of ineffable sauces 
and exquisite ragoAts, as well as prove to us the excellence of 
haricots, chestnuts, and other food substances which we do not 
understand . — Land and Water, 


INDIA-EUBBER STOPPERS. 

A CORRESPONDENT of the Chemical Isews writes: — “Dip the 
knife or cork borer in a solution of caustic poDish or soda ; this, 
although the strength matters little, should not be weaker than 
the ordinary re-agent solution. Water is used in preference to 
alcohol, which evaporates too speedily. When a tolerably sharp 
knife is moiFteiied with soda lye, it goes through India-rubber 
as readily as cork ; tlio same may be said of any cork borer.” 
The correspondent further states that he has by this method bond 
inch holes in large caoutchouc stoppers, perfectly smooth and 
cylindrical, and to ensure a perfect" finish to the hole and no con- 
traction of its diameter, he presses the stopper firmly against 
the flat surfiice of common cork till the borer passes into the 
latter. 


ENGRAVING WITH SAND. 

Mr. Morse, of the United States, obtains fine effects by 
simply allowing corrundura or emery to fall through a tube of 
the length of 8 feet on to the prepared surface. By this means 
all the exposed parts of the glass or silver plate are etclied in 
the most perfect manner. 


THE LAMBETH POTTERIES. 

At a mcieting of the Lamb(;tli vestry, the medical officer (Dn 
M’Cormack) brought up a special report t)n the effect of the 
vapour emitted from the Lambeth Potteries upon the health of 
the neighbourhood and upon the adjacent buildings, to which 
attention had been drawn by the Archbishop of Canterbury in 
the House of Lords. Dr. M’Cormack stated that th(^ vapour 
arose from the material, consisting chiefly of common salt, used 
in glazing the vessels. The vapour given off was chlorine gas, 
which, combined with the atmospliert*, produced hydrochloric 
acid, which gas, unlike other gases, did not become so readily 
diffused in consequence of its great affinity for water, and in 
calm days with a very damp atmosphere, it rapidly descended and 
became deposited. It was Dr. M'Cormack’s opinion that hydro- 
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chloric acid gas (unless in a veiy concentrated form, which was 
not the case in the present instance) was not prejudicial to 
health, and under these circumstances he did not think that 
either he or the vestry had any power to deal with this portion 
of the complaint. With regard to the complaints of the Arch- 
bishop as to the effect upon the stone and vegetable life, they 
were perfectly correct, as one part in 10,000 of hydrochloric axiid 
gas was sufficient to destroy a full grown shrub in a short time. 
There was also no doubt as to the effect upon the stone. A 
portion of stone obtained, after several days of dry weather, 
from the Palace was subjected to chemical tests, and even in the 
very centre of the specimen examined sufficient traces of acid 
were found to satisfy him as to hydrochlorine acid gas being the 
cause of decay. The stone of which the Palace was built was, 
however, peculiarly soft and porous, and very readily absorbed 
the acid, there being in the stone largo quantities of carbonate 
of lime, which was most rapidly acted upon by the acid. As 
regarded the decay of tJie stone of the Houses of Parliament, he 
could not say wliether it was caused by the action of those gases 
as portions of the Houses facing Parliament Street and the 
parks, which were not, therefore, so likely to be acted upon by 
the depositing of tlu! acid, suffered as much from decay as the 
river frontages. The whohi question was one which required 
very great consideration before deciding what action could be 
taken, and a series of oft repeated and cartful analyses of 
the atmosphere in the neighbourhood of both the potteries and 
the buildings alleged to be injured, which would involve con- 
siderable expense and timt‘. The owners of potteries had mot 
the medical offietT very courteously, and had offered to adopt 
any remedy which could be suggested. The report concluded 
by stating that under these circ,umstances Dr. M’Cormack could 
not advise the meeting as to what action it could take. A letter 
was also read from Messrs. Stiff, owners of large pottery works, 
stsiting that some measures were about to be taken by the pro- 
prietors of the various factories, so as to see whether some 
method of condensing the vapour of the gas could not be found. 
In reply to a question as to whether the mortality of the district 
of the potteries was greater than in other parts of the parish, 
Dr. M’Cormaek said he was not prepared to answer the question, 
as it came upon him too suddenly. After a long discussion it 
was decided that tlie report should be printed and circulated. 


THE RAXSOME STONE MANUFACTURE. 

A PATENT for this process, or rather for the principle em- 
bodied in it, was obtained by Mr. Ibinsome a quarter of a century 
ago ; but not until within the last year or two has he arrived 
at the point rarely ever reached by inventors. The w'orks are 
owned by the Rausome Stone Company, and cover a space of 
about four acres. Saud, boulders, and chemicals are the only 
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ingredients of the manufacture. The sand is dried by the appli- 
cation of heat to a piston or shaft through which the sand 
percolates, at the rate of one ton per hour. The drying of the 
sand at starting is necessary, in order, as explained by Mr. 
Kansome, to ascertain exactly the amount of the effective force 
of the mixture employed. The exact amount of the specific 
gravity of the sand could not be ascertained if it were wet. The 
boulders are got for the most part from the sea beach on the 
French coast, but also from various parts of this country, and 
they are plunged into huge boilers, or “ digesters,” so to speak, 
filled with a solution of aiustic soda, which operated upon by heat, 
gFridiially reduce the hard stones to a liquor resembling in con- 
sistency and colour stationers* gum. It is said to contain 66 per 
cent, of silicate, and 33 per cent, of soda. To get rid of the soluble 
properties of this liquid, and at the same time retain its cohesive 
properties, it is compounded with chloride of calcium, and being 
thus made cohesive and insoluble, it is poured into a mixing mill, 
along with sand, and prcsentl}^ sparkles w'ltli crystals. Transferred 
to moulds it is made to assume any pattern or form necessary, 
and is then carefully placed in a ]»ath, where its becoming hard 
is a question of only a few moments, and the result entirely of 
chemical affinity. The hardness of the composition on being 
removed from the bath was tested by the application of hammers 
an3 a four-inch cube, manufactured a month ago, was subjected 
to a pressure of 49 tons Ix'fore it gave way, while one, which 
had been exposed to the atmosphere for three months, stood a 
pressure of 63 tons before it broke. The process has been in- 
spected by a large body of the members and associates of the 
Society of Engineers, who expressed their gratiheation at what 
they saw. — Nichanioi’ Magiubie. 

MECHANICAL WOOD CAKVINfl. 

In Les it/ewr/e.s, the Abbe Moigiio gives an interesting account 
of an invention by M. H. A. Lanteigne, of Kue d(' la Fauvette, 
at Tours, and Kue Therese, Paris, which has for its object the 
cheap and effective adaptiitioii of w^wlen surfaces to ornamen- 
tation, by a process wliiclj the inventor and patentee calls 
“Mechanical Sculpture on Wood,” from the cloiirness. sharpness, 
and delicacy of the resulting work ; although in effect it par- 
takes more of the character of embossing or raised surface 
printing. 

The simple and ingenious invention of M. Lanteigne success- 
fully supplies a great desideratum, substitutes reality for 
imitation, and operates mechanically, at trifling cost, sculptures 
in wood otherwise expensive. 

The results are obtained without charring or any preliminary 
'treatment or preparation of the wood ; and the hai^er and drier 
the wood, the better is the effect. The work is done by the 
simple agency of pressure in the operation of rolling ; the mate- 
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rial being passed between a bed-plate and a matrix-cylinder, on 
the surface of which the desired pattern or design has been cut. 
The annexed engraving represents one of the machines, and 
needs but little explanation. The only change effected in the 
wood is an increase of solidity and density, while, even with 
manmvl power, the delicacy and relief of the sculpture obtained 
rival the products of the most skilled carver, excepting, as a 
matter of course, that undercutting is not possible. 

These machines are constructed on different types at a cost 
varying from £2o to £100. Each of them requires necessarily 
a variable number of matrices of different patterns and prices, 
which may be estimated at 200, as ample for all ordinary 
requirements, and costing from £2 to £10 each. These, like 
the rolls of the iron manufacturer, can be continually varied in 
device and extended to any number. 

The process is capable of an infinitude of applications in the 
whole rang(i of details of ornamental joint!ry, which it is needless 
to spc'cify ; also to tin* coverings of books and albums, frames 
for pielur(!S and pilot ographs, cylindrical, circular, and arched 
objects, relief portraits, vignettes, imitative wicker work for 
panels, &c., &c., (See. Experience has shown that ornamental 
surfaces may thus be produced at the rate of 10 square feit per 
second, wdiich is of course independent of the elaboration or 
simplicity of the pattern ; and it will be evident therefrom that 
there can scarcely be any comparison of cost with hand-carving. 
— Il/ic/. 


THE ORDNANCE SURVEY OF LONDON. 

Unquestionahly, one of the most important works in con- 
nection with the Ordnance Survey which has been completed 
within the last year is the Plan of London on the scale of 5 ft. 
to 1 mile. This plan comprises altogether 32G sheets of full- 
sized paper, and is the largest and finest plan of any city ever 
produced. Of the whole number of sheets nearly loO have been 
engraved and published, and the remainder will be issued w’ith 
as little delay as possible. With the view of affording the 
public a map of the mt'tropolis wliich should be contained in a 
smaller area, two other maps arc in progress. These have 
been reduced from the o-ft. map, and are drawn to scales of 
20,344 in. and G in. to a mile. In addition to tliese there is the 
1 in. map, so that it wall be a strange circumstance if the re- 
quirements of the most exigent individual cannot be satisfied 
w'ith one or other of the four. The plans on tlic G in. scale 
have been drawn as parts of the counties of Middlesex, Essex, 
Surrey, and Kent, and to obviate the inconvenience wdiich w’ould 
result from joining the sheets by the boundaries only, the 
Middlesex sheets will be made complete in themselves, and 
they will join those of the other counties by straight lines, the 
position of which is engraved on the margin of the plans. This 
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result has been obtained by transferring the impressions to zinc, 
and it is proposed also to electrotype and join the plates. By 
this arrangement each of the separate counties is complete in 
itself, while the sheets including the metropolis can be put 
together in a very simple manner. The necessity for correcting 
and revising all the ordnance plans at certain intervals is too 
obvious to need comment. But when a city similar to London 
is concerned, in which daily alteration.s, demolitions, and addi- 
tions arc in progress, the duty of revising the plan is almost an 
incessant one. — The Engineer, 

“PRACTICE MAKES PERI ECT.” 

Mr. Bessei^ier, giving evidence before a committee of the 
Society of Arts, recently said, “ I have observed tlie sleight of 
hand that men acquire in various mechanical arts where they 
have a certain thing to do, and that only ; and it is really mar- 
vellous how, in three or four weeks, a man wall do wdth ease 
what would have been pronounced ;in utter impossibility. 
Take., for example, the forging of steel. A man woll take a bar 
of steel, w’hich has to be forged into an octagon shape, and he 
will pa.ss it under a licavy hammer, striking about 300 blows a 
minute, and will turn it exactly one-oighth of a revolution at 
each stroke, sind the whole of tin* bar is forged with the great- 
est exactitude, though he has to alter the angle every 300th 
part of a minute.” 


EAIK »r R-SAVINO MACinXERT. 

At the works of Messrs. Allan, TtMUsomo & Co., in King's 
Road, Chelsea, have been exhibited some iiowly-invontod labour- 
saving machinery of remarkable construction and power. The 
strikes of w'orknn.'ii in the building trade.s, the increased cost of 
production in t lie carpentry and joinery branches of those trades, 
and the difficulties caused to employers by the restrictions of 
Trades Unions, have each had their share in directing the atten- 
tion of engineers to find the means of meeting the pressure 
caus('d b)^ the contracted amount of available skilled labour; 
and the machines exhibited yi‘st(‘rday were in every way so 
perfect that- it is Hfit easy to see how hand labour will hold its 
own. The first machine inspected was a portable saw-frame. 
Any on(* who has seen the old saw-pits, where the “ top sawyer” 
and the “ bottom sawyer ” laboured from morning to night and 
day after day in cutting a log into planks, would be greatly 
astonished to see this comparatively small machine, attended 
only by one man, cut up the body of a huge oak into 14 planks 
at once, it having 12 saws, which cut through the whole bulk of 
wot w^ood in something less than half-an-hour. A mortising 
machine, the invention of Mr. Richards, of Philadelphia, was 
set to work, and accurately and cleanly cut, in a few moments, 
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mortises which would have tiiken a workman hours. A moulding 
machine, for cutting mouldings, did in a minute 35 feet of work, 
which would have taken a skilled workman many hours, and 
this work could apparently be done by a boy. In what was 
called a “general joining machine” there was apparently no 
limit to the work to be done, the one machine cutting mortises, 
shaping blocks, planking, carving out banisters, and turning in 
a few minutes ajdain block of w^ood into a perfectly carved piece 
of work. Another machine, exceedingly small and unpretentious, 
was shown to be capable of planing any sort of work, oval or 
flat, and at the same time a revolving chisel cut mortises with 
celerity and accuracy. A very fine piece (jf machinery is one 
which cuts raised or recessed panels, in other words, which can 
cut the sunk or raised ornamental work in wood now^ so highly 
prized and so dearly paid for, as the best and most skilled work. 
By another machine, an AnuTican invention, but improved by 
the Messrs. Kansome, a door can be finished — that is, cleanly 
sandpapered on both sides — in three minutes. The planing and 
trying-up of work, or what would be pi’operly called the “true- 
ing”-up, by which is meant the nice work of making blocks of 
wood exactly like one another, in order to be put together 
“ true,” work which is done with an infinite deal of hand labour, 
is, by one of Kansome’s machines, done at once and perfectly cn 
a few minutes, all the blocks, of whatever size, being placed 
together and turned out as like as peas, and mathematically 
correct in every respect. A band saw machine, by w’hich both 
fine and rough work was cut in all sorts of shapes, and a saw- 
cutting machine, with V. Kansome’s patent stone, w^ere among 
the other works shown. With one or two of these machines an 
employer, wuth a man and a hoy as staff, could turn out as much 
work as 20 or 30 men, and never be troubled about the nine 
hours, eight hours, or any other movement. The remarkable 
fact about these machines is that they are not limited to the 
pattern, shape, or character of wood, for the knives are changed 
in a few minutes, and, whatever the class of work required, it 
can be done at once. The inspection lasted for several hours, 
and all the visitors expressed themselves delighted with these 
new machines, some of which w’ere to go to the Vienna 
Exhibition. — Times. 


THE bankers’ friend. 

This beautiful instrument for weighing sovereigns, and 
separating light gold from that which is just and true in weight, 
is the invention of Mr. ,T. M. Napier. The modus operandi is 
not more ingonioms and effective than it is simple ; the difference 
in weight of the coins, acting in the pan of a scale, makes or 
breaks an electric circuit, whereby the position of a steel tipping 
piece is sufficiently altered, so that its edge acts on the coin on 
one or the other side of its centre of gravity, and discharges it 
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down one or the other of two shoots, conducting to suitable 
receptacles, according as the coin is correct or incorrect in 
weight. To make the machine perfect— from a banker's point 
of view — the light coins should issue, not whole, but broken. 

NEW nniDGE OTER THE DANUBE AT PESTH, 

The competition for designs and for a New Bridge in iron and 
masonry at Pesth for the Hungarian Government has been 
decided in favour of a French house, MM. Ernest Gouin and 
Company, of Paris. The bridge is to be ftOO metres in length 
and 16 metres wide. Fifty designs were sent in by tliirty 
engineers and contractors, representing England, France, Bel- 
gium, • Germany, Austria, Switzerland, Holland, and Eussia. 
The selected drawings were adopted by a majority of ten out of 
twelve on a commission of thirteen members, and are stated to 
be remarkable for elegance, boldness, and judicious ornamen- 
tation. 


SILICATE PAINT. 

A cunious deposit of almost pure Silica has been discovered 
in one of the hills in North Wales. The deposit lies in a basin 
of volcanic origin, at a considerable level above the sea, and 
forms the bed of a small lake about two miles in length and one 
mile in width. Among its uses, it is stated that it would be es- 
pecially suited for producing crystal glass, and in the manu- 
facture of porcelain, especially if the small percentage of oxide 
of iron wore removed from it. At present the only use made of 
this silica is in the production of paint. For this purpose it is 
especially suitable, as it mixes freely wilh th(‘ pigments and oils, 
and is worked with ease. Mon'over, it entirely resists the 
action of any acid, and withstands the action of heat. Added 
to these advantages are those no less important, that the paint 
has no metallic base in its composition, and wdien laid on it 
becomes extremely hard and ])olislied on the surface. The pro- 
prietors of this deposit have for some little time past been pro- 
ducing this paint at the w'orks of the Silicate Faint Company, 
Fenwick Street, Liverpool, and extended trials have been obtained 
with it. Time is necessary to establish the correctness of what is 
stated about this paint, but it seems deserving of trial. — Builder, 

CHANGEAULE INKS. 

Considerable attention luis been directed of late in the United 
vStates to the preparation of lithographic Inks which change 
their colour on the application of an acid, and thus prevent tam- 
pering with cheques. The following process has been found 
successful in the composition of a black ink. A quantity of the 
best nut-galls are taken and broken into small pieces, and a 
decoction made ; this is strained from the galls after being well 
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boiled, and an equal quantity of a strong decoction of logwood 
mixed with it, after being strained free from chips and other 
extraneous matter. Sulphate of iron is added, which pre- 
cipitates a black powder by its combination with the gallic acid. 
Powdered alum is added, which precipitates the purple colouring 
matter of the logwood, and which gives intensity of colour to 
the black precipitate of the galls and copperas. This mixture is 
stirred until the alum and copperas are dissolved, then left to 
subside and the clear liquid poured off. When the precipitaTte 
is slowly dried, an intensely Uack powder remains. To make 
the printing-ink take two parts of balsam copaiba and one part 
of spirits of turpentine, and add as much of this black powder 
as will make the mass of a proper consistency. It is only 
necessary now to grind to the usual fineness and the ink will be 
ready for use. An}’' lines printed with this ink immediately 
change colour on the application of oxalic acid. A crimson- 
coloured ink, changing in tint immediately on the application of 
an acid, is made with lake of commerce ground in varnish. The 
tint block or ground may be printed with this. These recipes 
have been adopted with great success by some of the most ex- 
tensive bank-note printers of the United States. 

Magazine, 


INDELIHLE INK. 

“The Administration of the Stamp Office.” says the Paris 
Union, “ has just purchased the secret of composing an Ink ab- 
solutely indelible, and which resists all the reactivos known. 
The directors will be able, by means of this discovery, to put an 
end to the numerous frauds committed, to the great prejudice of 
the Treasury, and which consist(‘d in restoring to the stamped 
paper already used its original whiteness. The annual loss to 
the Government by washing out the writing is calculated at 
600,000 fr. in the department of the Seine alone. The use of 
this ink is to be imposc-d on all public officers charged with the 
preparation of deeds and indentures.” 

NEW MODE OF PRINTING ON STUFFS. 

M. E. Tia.l has submitted to the Paris Academy an account 
of a new method of Printing on Fabrics. The material is steeped 
in a solution of nitrate of silver, and partially dried ; then any 
stereotype of the pattern or design required, being pressed upon 
the diimp stuff, causes an immediate precipitation of the silver- 
salt, faithfully reproducing the design in the minutest details. 
The undecomposed nitrate is removed by simply washing the 
tissue in water, Th(‘ depth of tint of the impression may be 
varied from the faintest grey to the darkest black, according to 
the proportions of the silver salt and the metal used to pre- 
cipitate it. In general, the darkest shades are produced by 
the metal which is the furthest removed from silver in respect 
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of it* greater affinity for oxygen. Steel and copper plates may bo 
made available for thus printing on stuffs, by the intermediation 
of a galvano-plastic process, by which, in the case of a. copper 
plate, the surface of the plate itself is coated with silver, leaving 
the lines of the engraving ; and, in the case of a steel plate, 
leaving the surface of the plate and covering the lines with a 
film of copper. In either case the finest metallic film suffices. 

THE INSTITUTION OF CIVIL ENGINEEES. 

The Council of the Institution of Civil Engineers have award- 
ed the following Premiums for papers read at the meetings 
during the Session, 1871-72 : — 1. A Telford medal and a Telford 
premium, in books, to Bradford Leslie, M. Inst. C.E., for his 
“ Account of the Bridge over the Grorai River, on the Goalundo 
Extension of the Eastern Bengal Railway.” 2. A Telford medal 
and a Telford premium, in books, to Carl Siemens, M. Inst. C.E., 
for his paper on “ Pneumatic Despatch Tubes ; the Circuit 
System.” 3. A Telford medal and a Telford premium, in books, 
to William Bell, M. Inst. C.E., for his paper “ On the Stresses 
of Rigid Arches, Continuous Beams, and Curved Structures.” 4. 
A Telford medal and a Telford premium, in books, to John 
Herbeyrt Latham, M. Inst. C.E., for his description of “ The 
Soonk^sala Canal of the Madras Irrigation and Canal Company.” 
6. A Telford medal and a Telford premium, in books, to George 
Gordon, M. Inst. C.E., for his paper on “ The Value of Water, 
and its storage and distribution in Southern India.” 6. A Telford 
premium, in books, to Frederick Augustus Abel, F.R.S., for his 
paper on “ Explosive Agents applied to Industrial Purposes.” 7. 
A Telford premium, in books, to Bashley Britten, for his paper 
on “ The Construction of Heavy Artillery, with reference to 
economy of the mechanical forces engaged.” 8. The Manby pre- 
mium, in books, to Charles Andrews, M. Inst. C.E., for his paper 
on “ The Somerset Dock at Malta.” The Council have likewise 
awarded the following prizes to students of the Institution : — 
1. A Miller prize to Oswald Brown, Stud. Inst. C.E., for his 
paper on “ Sewage Utilisation.” 2. A Miller prize to Arthur 
Turneur Atchison, B.A., Stud. Inst. C.E., for his paper on 
“Railway Bridges of Great Span.” 3. A Miller prize to John 
Addy, Studs Inst. C.E., for his paper on “ The most suitable 
Material for, and the best mode of formation of, the Surfaces of 
the Streets of large Towns.” 4. A Miller prize to Alfred 
Edward Preston, Stud. Inst. C.E., for his paper on “Wood- 
Working Machinery.” 5. A Miller prize to William Patterson 
Orchard, B.E., Stud. Inst. C.E., for his paper on “ The Educa- 
tion of a Civil Engineer.” 

Notice, — It has frequently occurred that, in papers which 
have been considered worthy of being read and published, and 
have even had premiums awarded to them, the authors may have 
advanced somewhat doubtful theories, or may have arrived at con- 
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elusions at variance with received opinions. The Council would, 
therefore, emphatically repeat that the Institution must not, as 
a body, be considered responsible for the facts and opinions ad- 
vanced in the papers or in the consequent discussions, and it 
must be understood that such papers may have medals and pre- 
miums awarded to them on account of the science, talent, 
or industry displayed in the consideration of the subject, 
and for the good which may be expected to result from the dis-^ 
cussion and the inquiry ; but that such notice or award must 
not be considered as any expression of opinion, on the part of 
the Institution, of the correctness of any of the views entertained 
by the authors of the papers. 


THE METROPOLITAN WATER COMPANIES. 

In accordance with the Act of Parliament passed last session, 
the Water Companies of London have issued their balance- 
sheets for the last year, and these have been embodied in an 
official return. Prom tliis it appears, says The Times, that the 
capital of the West Middl(;sex Water Company is 880,7121. ; 
gross revenue, 12r),91ty. ; net revenue, 85,197^. The gross 
earnings were thus 14/. 4s. 4d. per cent, on the capital; 
32/. Gs. 9d. per cent, of the gross receipts were absorbed by the 
working cxj)cns(3S, of which 23/. 95. 8d. werc> for maintenance, 
and 8/. 175. Gd. for management, leaving 67/. 135 Zd. per cent, 
on the gross receipts available for division, which is at the rate 
of 9/. 125. Ad. per cent, on the capital. The capital of the 
Kent Water Company is 477,011/.; gross revenue, 62,130/.; 
net rev(‘nu(‘, 40,316/. The gross earnings were thus 10/. 125. 9d. 
per cent, on the capital ; 35/. 25. Zd. per cent, of the gross 
receipts were absorbed by the working expenses, of which 
27/. 25. 8d. were for maintenance, and 7/. 195, 7d. for manage- 
ment, leaving GM. 175. 9^/. per cent, of the gross receipts avail- 
able for division, wliich is at the rate of 8/. 95. per cent, on the 
capital. The capital of the New River Company is 2,651,975/. ; 
gross revenuej' 311,664/.; net revenue, 196,251/. The gross 
earnings Mere thus 11/. 155. \d. per cent, on the capital; 
37/. Os. 7d. per cemt. of the gross receipts were absorbed by the 
working expenses, of wliich 27/. lls. 9^. were for maintenance, 
and 9/. 8.5, 10£/. for management, leaving 62/. IQs. 5rf. per cent, 
on the gross receipts available for division, which is at the rate 
of 7/. bs. per cent, on the capital. The total capital of the 
eight companies of which details are given is 10,008,310/. ; 
gross revenue, 1,058,556/. ; net revenue, 666,608/. The gross 
earnings thus averaged 10/. 1 Is. Gd. per cent, on the capital ; 
net earnings, Gl. lis. 2c/. per cent. 

PROPOSED TUNNEL UNDER THE BRITISH CHANNEL. 

One or two ascertained facts should be recalled to notice, at 
throwing light on the possibility of the proposed Tunnel undei 
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the Channel. The rate of progress attained in the Mont Cenis 
Tunnel, where the engineers of France and Italy were racing 
one another for a high prize, and where no draining, pumping, 
or haulage of a shaft w'as required, was such that if attained in 
a submarine tunnel, thirty-live years would be occupied in the 
execution of 21 miles. For the driftway alone, supposing 
it ran from both ends, and that the spt‘cd attained by Mr. 
Barlow, in running a 6 ft. driftway through solid impervious 
clay under the bed of the Thames, w'as maintained, the smaller 
period of sixteen years would suffice. In these cases waiter, the 
great cause of expense in tunnelling, w'as absent. Abundant 
water is found in the chalk at the level of the sea. Our ex- 
perience of a subaqueous tunnel through w'et soil is that of tlie 
original Thames Tunnel. This cost, according to Mr. Beamish, 
in his “Life of Sir M. 1. Brunei,” was 451,810/. 

PROFESSIONAL FEES. 

It is a somewhat remarkable fact tliat there is no recognised 
standard of any kind by wliich tin* proper reniiineration of civil 
engineers for professional servicev.^ can h<; determined. We 
believe that the position of the profession is in this respect 
unique. Tliore is a very well understood scale of charges for 
the services of physicians and surgeons ; ev(!ry solicitor know's 
W’hat is the proper fee to pay counsel for an opinion, while 
taxing offic(!rs arc provided by law to say what is the proper 
sum to be paid to attorneys for their scrvi(*os. Ai’chitects again, 
are almost invariably paid 7.J per cent, on the cost of the works 
tliey carry out. As regards mechanical engineers there is very 
little difficulty ; when they are not <‘iigaged to supply machinery 
they Cfin only act as consulting engineers or witiKssses, and a 
definite scale of charges for their services in either capacity has 
long been recognised. Thus, a mechanical engineer’s usual fee 
is 51. 5s. per day, or part of a day, and his expenses ; while it 
has been ruled in court that acting as a witness he can only 
legally recover 10/. 10s. per day, or part of a day, and his ex- 
penses. It will be understood, of coui’se, that wo are not now’ 
speaking of men of first-rate standing in the prof ssif)!), who 
being very few in number can charge pretty well what sum they 
please, but of tlie avenige members of the profession, young men 
rising to eminence, but still unable to command •exceptional re- 
muneration. Civil engineers of world-wide rtiputation can and 
do obtain very largo fees as consulting engineers and witnesses. 
One hundred guineas a day is nothing unusual , and in ont^ in- 
stance a fee of 1,000 guineas was paid for three days’ work, in- 
duding a journey of some hundreds of miles. To men of this 
itarnp a standard of remuneration is of no importance at all ; 
Jut, as we have said, the number of such men is very small, and 
i recognised standard is urgently required by the mass of the 
profession. — 27ic Engineer. 
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PARLIAMENTARY PAPERS. 

The Parliamentary Papers printed and published in the 
course of January 1872, contain some matters of interest. In- 
cluding the “Papers by Command,” the documents thus placed 
at the sendee of the public are twenty-six. Among these we 
find a list of the iron-plated ships and batteries now building 
or ordered to be built during the year 1871. The publication 
of this list is not nial a pro/>OcS-, considering the present questions 
affecting the Admiralty. Reports, illustrated with maps, on the 
important subject of Forest Conservancy in East India, are 
also deserving of notice. Again, there is a return of the rate- 
able value of lands, buildings, railways, mines, and all other 
kinds of propt.Tty in each parish and union of England and 
Wales, in the year 18G9 1870 — a title that suggests the com- 
pilation of a New Domesday Rook. The valuable series of 
Commercial Reports from Her Majesty’s Secretaries of Em- 
l)assy and Legation, and from H.M. Consuls, are augmented by 
Reports from China and from Siam. Twenty-one of these 
valuable dc)cuments were published during the year 1871. The 
amount of information thus quietly placed within the roach of 
the public is very large. 

THE SOUTH FORELAND LIOHTS. 

In January. 1872, Sir Frederick Arrow inaugurated the elec- 
tric light at the South Forehand, which is in successful opera- 
tion in the lighthouses at Dungencss, Souter Point (at the 
mouth of the Tyne), Caj»e Hrisnez (on the French coast, between 
Calais and Ronlogne). and various other localities in France 
Built upon the edge of the cliffs, between Dover and Deal, t ' 
appearance of the two towers and other white building ' 
exceedingly picturesque ; these are the South Foreland Li t A 
and, as the beacons to the approaches to the North Sea ar S . ’ 
mouth of the Thames, with the additional fact of the Grc^^ 
Sands lying about three miles to the eastward, are of an im^., 
tance second to none in the kingdom. Since their establishment, 
in 1G31, they have been the moans of saving countless lives, 
and an incalculable amount of property. Over two hundred 
years ago the warning lights in this locality consisted simply of 
huge coal fires. In 1790 oil was substituted, and with the 
exception of a few weeks in 1858, when the electric light was ex- 
perimented with, oil lamps continued in use until the end of 1871. 
During that year the Trinity Board erected, at a cost of between 
6,000/. and 6,000/., a building betwixt the two towers, which are 
449 yards apart. This consists of an engine-room and boiler- 
houses, a coal store, workshop, and residences for the engineers 
and keepers. The engine-room contains a quantity of elaborate 
machinery, all in duplicate, so that in case of any accident to 
one engine, or apparatus, the other could be used. The 
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niachiueiy for producing the electricity required for the light 
towers consists of four frames, composed of numbers of largo 
magnets. The moment one of the horizontal coodensing engines 
is set in motion, the electric fluid is generated, and passing from 
the frames along the wires that rise above them, is flashed to 
the towers, through an underground cable. The electric 
machines, four in number, make 400 revolutions every minute, 
and at tliat rate effect an alternation in the direction of the 
currents of 6,400 times in every 60 seconds. As a rule, only 
two of the machines are in use, but in case of a dense fog, 
the whole four would be put in motion. The two condensing 
engines work up to 20-horse power, and can be used either at 
high pressure or condensing ; one of them is sufficient to drive 
the four magnetic machines. 

Professor Holmes is the inventor of these machines, while 
the telegraphic communication which exists between the engine- 
house and the beacons, and by means of whicli m('8s:iges are 
sent from the keepers to the engineers, or vice vcr.sd, is on the 
Wheatstone principle. The lantern of each tower is cornpostid 
of glass in the higln*st state of polish, and tin? extreme delicacy 
in the construction of the apparatus us(h 1 to illuminate it is 
difficult to be described. The lanterns, howtivcr, contain optical 
appjp:atus of the dimensions of a third order for fixed lights, 
and specially designed and manufactund for the purposes of 
electric illuminations, i'rom tin* high lighthouse, which is 37^ 
feet above high water, 246 degrees of the arc surt'ace is illumi- 
nated, and at the low^er tower, 275 feet above high water, 199 
degrees. At sunsc't the attendant places the apparatus in the 
centre of the lantern, and having ginirded his ey(*s with a pair 
of green spectacles, he communicates by wiri' M'ith the t'ligine- 
room. The moment the machinery there, is set in motion a 
brilliant light bursts out between the two fine points of carbon, 
which, nearly touching each other, are fixed in the a})pfiratu.s 
lengthways, and are kept in position by a delicatti clockwork 
apparatus. This light, reflected by the polished glass, furnishes 
the illumination, and such is the comphjteness of the apparatus 
that the landward arc of the light, inr-tead of being wasted, is 
carefully gathered up, and, by reflecting jirisms arrnngid on 
each side, is equally distributed over the portion of the sea face 
illuminated by the main apparatus, literally overlapping the 
chief light, and adding very considerably to its power. Should 
any accident occur to the light, such as the carbon points being 
broken, the centre apparatus is immediately removed, aduidicate 
substituted for it, and in a minute the light is again in focus. 
In the event of the electric apparatus becoming temporarily 
useless, the dioptric oil lamp is raised to the centre, and in 
about three minutes is burning brightly in place of the electric 
spark. The works were designed by Messrs. Douglas, the 
engineers to the Trinity Board ; the electric apparatus was con- 
structed by Professor Holmes and Messrs. Blackett Brothers, 
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London ; and the optical apparatus by Messrs. Chance Brothers, 
of the well-known glassworks near Birmingham. Mr. J. J. 
Chance, of that firm, desired the optical portions of the appa- 
ratus, and has in them displayed his thorough knowledge of 
optical science as applied to lighthouses. The steam-engines, 
boilers, pumps, &c., were constructed by Messrs. Hunter and 
English, of London. 

The completion of the works at the Foreland forms a triangle 
of electric lights, described by those of Dungeness, Cape Grisnez, 
and the South Foreland itself. The staif employed consists of 
James Core, who is chief engineer, and seven assistants, all of 
whom reside either in the cottagers attached to the engine-house, 
or at the light towers. Everything has been found to work satis- 
fa.ctc)rily. At Dungentiss, however, several vessels have been 
wrecked, owing to the extreme brilliancy of the electric light 
rendering it impossible for the cr(‘ws to distinguish objects 
between themselves and the shore when in close proximity to 
the lighthouse. For general purposes the light fulfils its mission 
admirably. TIkj fog-horns with which it is intended to supply 
tlie South Foreland will not be compb'ted until the autumn of 
the present year ; in fact, there an* no signs yet of their being 
commencetl. They will bo sounded by compressed air, and will 
be heard at a distance of seven miles inland, or about double 
that distance at sea. Professor Holmes is the patentee ol the 
fog-horns. — Times. 


SIGNAL LIGHT AT THE HOUSES OF PARLIAMENT. 

Dr. Tyndall, the scientific adviser of the Trinity Board, 
being consulted on this Hubj(<ct, recommended magneto-electric 
illumination, in conjunction with optical apparatus adapted for 
lighthouses. The experiment was made with gas as the source- 
of light. The apparatus used in this experiment was exceedingly 
primitive, and consisted merely of a hollow globe of colourless' 
glass, 21 in. in diameter, filled with water. The globe was fixed 
on the western face of the Clock Tower of the Houses of Par- 
liament, at an altitude of 247 ft. 6 in. from the ground. Behind 
the globe, eastw'ard, were placed 40 fish-biil burners with re- 
flectors, so as to disperse the light transmitted through it over’ 
the large area on the west, where the majority of Members of 
Parliament reside. Each jet consumed about cubic ft. of gas 
per hour, and the cost of the gas consumed by all the jets per 
hour amounted to 11 What is technically termed “20-candle 
gas ” was used. There was a contrivance for extinguishing the 
jets simultaneously with the announcement by the Speaker of the 
adjournment of the House. The globe and burners w^ere enclosed 
in a wooden box, lined with sheet-iron, open towards the west, 
and provided with suitable apertures for the inlet of the air re- 
quire for combustion, and for the outlet of the gaseous products,. 
This apparatus w^as contrived and constructed, at the cost of a 
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few pounds, by Mr. Sugg, gas engineer, and was only intended 
as experimental and provisional. In the course of trial incon> 
\ enieiice was caused by the boiling and evaporation of the water ; 
but this has been provided against by connecting the globe with 
a tank containing water, in such a manner as to maintain con- 
stant circula^tion of the same water through both. On one 
occasion the woodwork of the box caught fire, and as flame and 
sparks were seen by numerous spectators to issue from the upper 
prt of the Clock Tower, it was supposed that this building wms 
Itself on fire, though it is wholly constructed of incombustible 
material. 

To provide against fogginess was adopted the electric system 
of illumination, which is in successful operation in the ligli<^- 
houses at Dungeiiess, the South Foreland, and Souter Point, 
as well as in France in various localities. The well-known firm 
of Chance Brothers propose an optical arraiigenient similar to 
that designed for the South Foreland Lighthouse, by Mr. .Tames 
J. Chance, and undertake that the light shall be thrown down- 
wards from the western face of the Clock Tower over a large 
semicircular area having that building for its centre, or, in other 
words, that it shall extend in all directions westward, southward, 
and northward, through an arc of 180 deg. They recommend 
that the light should be generated by means of an electro- 
magheto-electric machine, in which the magnetism of the magnciis 
developing the final current is induced by a current of electricity. 
With such a machine, according to Dr. Hopkinson, sciontii c 
adviser of the lighthouse department of Clianee Brothers, it 
would be necessary to use carbon points half an inch in diameter, 
and the spark would be at least four times as powerful as 
that of any apparatus in existing lighthouses in England. The 
cost of the complete apparatus, inclusive of fixing, would be 
considerably under 2,000 /. — Abridged from the Times. 


THE SILHEU LIGHT. 

In the account of Mr. Silber’s various inventions for oil 
lighting, which appeared in TJw Times of the 16th December, 
1872, mention was made of the application of his principle to the 
side and masthead lights of ships. These lights are necessarily 
enclosed in lanterns, and the inventor has recently succeeded in 
perfecting a cover for these lanterns, which, although it permits 
the free outward passage of heated air from the flame, is abso- 
lutely impenetrable to water washing over it. Some experiments 
have been tried with these lanterns at Greenwich, under the 
direction of officials of the Board of Trade, in the course of which 
the covers were played upon by the stream from a fire or garden- 
engine without a drop of water finding entrance, and without the 
flame being injuriously affected, so that waves breaking over the 
side lights would be perfectly harmless. 

The principle of construction by which the protection against 
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water is afforded, was first devised in order to obtain an analogous 
protection against currents of air in the case of street lamps and 
railway roof lamps, When a petroleum lamp was first applied 
to a railway carriage, it was predicted by many who came to 
witness the experiment that the light would be extinguished by 
the draught down the chimney, before the train wa6 well out of 
the station. The danger, however, had been foreseen and pro- 
vided for, and that so effectually that even blowing with bellows 
against the outlet fails in any way to ajffect the character or 
stability of the flame. 

A sufficient number of Moderator and Argand table lamps, 
burning colza oil, have now been made upon Mr. Silber’s princi- 
ple, to allow of their illuminating powers being tested against 
those of ordinary construction ; and it is found that, for the same 
c insumption of oil, the increase of light is about 40 or 60 per 
cent. Such lamps have hitherto only been made for experimental 
})urposes, because the Silber burner of equal diameter consumes 
V(iry much more oil than the Argand burner, and hence the re- 
servoir of a common lamp will bo too small if its burner is 
exchanged for a Silber burner of the same dimensions. Before 
Silber Moderator and other table lamps can be supplied to the 
j'ublic, it will be necessary to alter the relative proportions of 
their different parts — a necessity which requires extensive 
manufacturing arrangements. The Queen’s reading-lamp', for 
example, when supplied with a Silber burner of the original 
size, consumes all the oil in its reservoir in loss than four hours ; 
and, after consuming it to the last drop, goes out almost without 
warning. Mr. Silber has, therefore, determined not to permit 
the manufacture or sale of his lamps until those who undertake 
ir are in a position to supply reservoirs and burners bearing a 
proper proportion to each other. Whore the single tank and the 
continuous oil service through pipes can be adopted, burners of 
any size can, of course, be employed; but for table or other 
moveable lamps which contain their own supply of oil, it will be 
necessary to study relative proportions with extreme accuracy. 
The railway roof lamps burn for 24 hours, and those for chamber 
use should burn at least 10 or 12 hours, before requiring to be 
replenished. 

The petroleum used by Mr. Silber does not give off inflam- 
mable vapour with any freedom until it is heated to 250 deg., a 
temperature considerably higher than that of boiling water. The 
lamps are so constructed that the oil is vaporized before it 
reaches the flame, which is thus fed by oil gas rather than by oil 
itself ; and it is essential that the main body of the oil should be 
kept comparatively cool. Its attaining a temperature of 250 deg., 
or even of 100 deg., is therefore utterly inconceivable, and for all 
practicjil purposes the heavy petroleum used is as safe as the 
s.dad oil contained in an ordinary cruet stand. 

The following table exhibits the results of some recent com- 
parative experiments between two Silber petroleum lamps, with 
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Argand burners, and a common flat-wicked petroleum lamp of tlie 
best construction : — 


Average consumption of oil per hour, 

Bilber’e SUber’s 
Large Small 
Argand. Ai^and. 

Common 

Flat 

Wick. 

in grains 

Average illuminating power in stand- 

880 

618 

292 

ard sperm candles 

Grains of oil equal to ten standard 
sperm candles, or 1,200 grains of 

16-88 

10*50 

4-53 

sperm 

521 

589 

645 

Percentage loss of light by globes ... 

24-9 

23-9 

Ihid. 


FIRE-PROOF HOUSES. 

Me. Hiram Powers, the sculptor, takes occasion from the 
Boston fire to put in a word for reform in house building. He 
writes from Florence to a New York paper: — “I have the 
highest respect for the ability and skill of my countrymen. 
Indeed, they surpass, in the main, all other nations in this 
regard ; but, nevertheless, we have a few things to learn, and 
among them is how to make, not a house, but a whole city fire- 
proof, for no fire-proof house can b© made in the midst of 
highly combustible buildings. Indeed, there is no safe that will 
withstand the h('at of a furnace. The very walls will melt or 
crumble into dust, if not from inniT fire, at least from outer 
flames. Therefore, to be fire-proof in our buildings, our neigh- 
bours’ houses must also be fire-proof ; and this calls for 
municipal laws regulating the material and the construction of 
buildings, and what should be required. First. — The abandon- 
Ynent of all wood floors. S<*corjd. — The floors to be made of 
bricks, thus sealing down all ventilation in case of fire. You 
may lay a floor of wood on bricks. Third. — The stairs to be 
metallic or of stone. Fourth. — The rafters of the roof, like the 
joists of the floors, to be all bricked over before putting on the 
slates or tiles. But it may be asked will not joists and rafters 
take fire? Yes, they will, and often do take fire here in 
Florence. But with a floor of bricks laid with mortar upon 
them the fire department need not hurry to such a fire ; hours, 
indeed, might elapse before, they reached it. I have known an 
instiince of nearly two da^^s’ burning of the end of a joist^ just 
under a fire-place, and yet the beam not burnt off, only deeply 
charred. The fire cannot get through the bricks, but it would 
soon find its way through a wood floor, and then, with venti- 
lation, it would soon reach the garret. In short, the whole 
building would be in flames within half an hour. Brick floors 
do not prevent fires, but they prevent conflagrations. No city 
can be burnt with brick floors, nor has a house been burnt 
within the City of Florence during my residence here of 35 
yejirs.” 



106 


lEE YEAB-BOOK OP PACTS. 


FIREPBOOF GUNPOWDER MAGAZINES. 

Some experiments as to the storage of gunpowder have been 
tried at the Practice Hange, Plumstead Marshes, at the instance 
of the Home Secretary and by permission of the Secretary of 
State for War. Two or three recent cases have shown the 
extreme danger to life and property which arises from the 
storage of gunpowder, especially by retail dealers in towns. 
With a view to guard against this danger, Messrs. Milner and 
Co., of Liverpool, have designed a fireproof safe, to hold small 
quantities of gunpowder, and the object was to determine how 
far these miniature magazines will preserve their contents from 
explosion when exposed to the action of fire. 

Four magazines were put to the proof. In form they differ 
in no respect from any ordinary fireproof safe. There is no 
intricate combination of bar and lock, for they need not, of 
course, be thief-proof, and a burglar would, if he knew it, be 
hardly likely to break into such a strong box. On the other 
hand, the walls are of unusual strength. They are formed of 
4-inch chambers, between each of which is a stuffing of alum 
and sawdust. The action of heat dissolves the alum, which 
contains 52 per cent of water, and the liquid portion finds its 
way through small holes in the safe, wetting any loose powder, 
while that contained in canisters is so protected as to be non- 
explosive. This, at least, was the theory of the manufacturers. 
The value of the theoiy" was now to be tested. In the open air, 
several hundred yards apart, four furnaces had been erected, 
each seven feet in internal diameter, and each heaped up with 
wood, shavings, coal, and a dash of petroleum to assist ignition. 
All the magazines were of the same size, and made to hold '100 
lbs. of powder loose or in canisters, as it is generally kept by 
retail dealers and sportsmen ; but for the purpose of experiment, 
it was not necessary to test the magazines with the full quantity. 
Accordingly a varying weight was placed in each. In No. 1 
there were only a few ounces, part being wrapped in bits of 
paper, each containing “ a pinch,” and part being in the ordinary 
tin canisters, each containing about a rifle charge. This maga- 
zine was covered up in the furnace, which was fired at 10 a.m. 
In No. 2 magazine there were placed 10 lbs. of powder, in can- 
isters holding 1 lb. each. In each case, it should be stated, the 
powder was by different makers, and the c^lnisters used were 
therefore of no one type. No 3 magazine held 25 lbs. of loose 
powder, such as would be used for blasting purposes, contained 
in a quarter barrel, which was “headed up” and made to stand 
on two bricks, so as to raise it from any moisture deposited on 
the floor. Magazine 4 contained 5 lbs. of pow’der in canisters, 
soldered up as they came from the makers, and 5 lbs. loose in 
a barrel not head^ up. In each magazine there wore placed 
two of Negretti and Zambra’s self-registering thermometers, 
with 21 little sticks of alloy (tin and load), so made under Pro- 
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fessor Abel’s directions as to melt, according to the varying 
proportions of the alloy, at varying degrees of temperature, from 
840® to 568® Fahr. Gunpowder explodes at a temperature of 
660® ; but long before this degree of heat was reached, it was 
expected that the sulphur would be volatilised, when the re- 
maining constituents would be robbed of their chief powers for 
mischief. 

By 11*30 all four furnaces were in a blaze, and there could be 
no doubt as to the rough reality of the ordeal which the 
magazines were undergoing. The superintendents of the prin- 
cipal fire brigades in the United Kingdom had been previously 
asked what length of time a magazine, to bo really safe should 
be able to resist such a fire as might occur in the shop or ware- 
house of a retail dealer, or in an ordinary dwelling-house. The 
longest time assigned by any of these officers in their replies 
was six hours. Capt. Shaw, and the more experienced men on 
the ground, were of opinion that this length of time was ex- 
cessive. However, three of the magazines were constructed on 
the assumption that if they could r(^sist fire for six hours they 
would afford all the protection which was actually necessary. 
The fourth was of stouter construction than its fellows ; it had 
6-inch instead of 4 -inch chambers, and was made to resist fire 
from eight to nine hours. As the wall of coal gradually burnt 
through, and the flames rose high above the buried magazines, 
there seemed to be no wish among any visitors to disobey the 
earnest request addresscnl to them not to approach the furnaces 
during the progress of the experiments. There was little,* 
indeed, to tempt visitors from cover. The rain poured down 
incessantly during the greater part of the day, and PJumstead. 
Marshes, at no time very lively, became a dismal swamp indeed. 
Meanwhile the fires burnt furiously, nursed by the wind and 
quite unchecked by the rain. It was admitted by most people 
present that, if the test was severe as to time, the exposure of 
the magazines to a heat so intense and so continuous during that 
time was a test severer still. At last the end came, amid general 
impatience. At 4 o’clock there had been no explosion anywhere. 
A few minutes afterwards. Magazine No. 6 was disengaged — no 
easy task — from the glowing mass around and over it. It wais 
then opened, and its contents were inspected by Major Majondie, 
One of the thermometers was broken. The other marked 210®. 
Of course none of the rods of alloy were fused. The “ pinches ” 
of loose powder were thoroughly wetted, and the paper containing 
them was pulp. The powder in the canisters came forth 
unharmed, and its properties wore unchanged, portions Uiken 
from each canister exploding readily when a spark was applied. 
The magazine had been sorely tried. In two places the flames 
had eaten holes through the exterior plate of iron into the first 
chamber. The outer plate of the door had also slightly bulged, 
parti}’’, perhaps, from expansion, partly owing to pressure from 
within— the generated vapour seeking an outlet. But all 
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admitted that the magazine had passed successfully through the 
fire, and had fulfilled the promise of its makers that it would 
not merely during the stipulated time resist fire but preserve its 
contents from explosion. The other furnaces were left to burn 
out, and the magazines were not drawn and examined till the 
next day. — Mechanics* Magazine. 


PETB01.KUM AND BENZOLINE. 

Many of our readers will recollect that the sad accident at 
Mirfield Station, near Dewsbury, by w'hich a goods inspector, 
named Booth, was most severely injured, and twelve railway 
waggons laden with valuable, merchandise burned, was attri- 
buted to the explosion of a cask of petroleum. It is so far 
satisfactory now to learn officially that this was not the ordinary 
petroleum of commerce, but what is usually termed benzoline 
spirit, or the most inflammable liquid product of petroleum. It 
was, therefore, not oil, but a liquid extensivel}' used by millions of 
our population, in the small hand lamp known as the sponge or 
l)enzoline lamp. It is admitted on all hands that great care 
should be exercised in the transit of this fluid, especially as the 
trade in it is a growing one, which ever}' accident through care- 
lessness tends to injure. The consumption of benzoline spirit 
in the London district during 1872 was 33,500 barrels, about 
8,000 barrels in excess of the previous year. In the Liverpool 
district the deliv<*rics for the past year were 22,573, sliowing a 
decrease of some 5,000 barrels, but on the whole an increased 
consumption. — Grocery News a fid Oil Journal, 


AMERICAN RAITWAYS. 

The Annual Report of the Board of Railroad Commissioners of 
Massachusetts, recently issued, furnishes much interesting in- 
formjition with respect to railways in that State. The Commis- 
sioners issued a circular last August urging the railway companies 
to revise their tciriflfs, on the ground that their expenses have 
been steadily diminishing for a number of years past. From the 
replies received it appears that many lines have lowered their 
fares, and, curiously enough, it seems that the lines which yielded 
the smallest dividends, or no dividends at all, have made the 
largest reductions, in the hope, no doubt, of attracting the favour 
of the public. On an average, it further appears, the cost of 
running a train in Massachusetts ought not to exceed a dollar a 
mile ; but in practice at present an allowance is made for addi- 
tions to construction, for rolling stock, and for profits, bringing 
the actual average cost up to 39c. per mile. As is here found 
to be tlie case, the main obst.acle to considerable permanent 
reduction of fares is the persistence of the companies in expend- 
ing their profits in additions and extensions. With regard to 
railway accidents, the Commissioners give statistics which will 
surprise the reader. Instead of being more common in Massa- 
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chusetts than in this country, it is shown that they are fewer. 
Among passengers carried on railways there are killed or injured, 
we are told, in Great Britain one in 430,000 ; in Massachusetts, 
one in 475,000; in Belgium, one in 1,600,000; in Prussia, one 
in 3,000,000 ; and in France, one in 4,000,000. The causes of 
accidents in general, we are informed, are a deficiency of signals 
to insure suitable intervals of space and time between trains ; 
want of telegraphic system of advice to a central station ; insuffi- 
cient break-power, and tail lights of insufficient strength. More 
fatal, however, than all these causes together are the obstinacy 
and recklessness of the victims themselves. Five times as many 
fatal accidents, we are told, occurred to persons “ unlawfully or 
carelessly on the track ” — generally walking on it, as if it were a 
public liighway — as occurred to passengers in trains. When the 
companies endeavoured, by instituting prosecutions, to deter 
persons from walking on the lines, they found that, instead of 
saving life, they wore occasioning an increased number of acci- 
dents ; for the prosecutions excited hostility, and led to obstruc- 
tions being secretly placed in the way of the trains. The railway 
managers consequently decided that it was not advisable to 
endanger the lives of their passengers in the vain hope of pro- 
tecting those of wilful trespassers. The obstinacy of the public 
in getting into and out of trains in motion is the next most 
fruitful source of accidents. Next to this come “ overhead bridge 
accidents to breaksnum, to prevent which liglit fixtures have been 
hung at short distances from the bridges, so as to warn, by a 
slight blow in advance, those who are in danger of being carried 
against the bridge. But the breaksmon object to having their 
lives thus saved, and destroy those fixtures . — Pall Mall Gazette, 


THE HOOSIC TUNNEL. 

We learn from Boston, Massachusetts, that on the 12th of 
December the boring of the Hoosic Tunnel from the oast end 
reached the central shaft. A blast made in tlm afternoon 
created a hole about a foot in diameter between the two sections. 
This was speedily enlarged by hand power, and at 4 o’clock a 
small boy was let down from the central shaft into the east 
end amid the shouts and cheers of both gangs. Another person 
of larger size followed, and then the east end reciprocated by 
sending up two of the men of its gang, who proceeded to the 
shaft, and werc^ the first to reach the top of the mountain from 
the east end without ascending its slope. Although the 
engineers have not yet had an opportunity to verify their 
calculations by the result, it is certain that the error is scarcely 
more than a foot either in grade or in line, and it may prove to 
be veiy much less. Another fact, which is likely to have an 
important bearing on the matter of ventilation, after the tunnel 
is finished, is that the draught from the eastern end into the 
central shaft tunnel is so strong that it can only be likened to 
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a very powerful wind. The result of the day’s work may be 
briefly stated ; — The ponderous pumps of the central sliafr may 
be immediately abandoned, and, the W'ater problem being 
solved, work may be begun on the west heading of the central 
shaft, so that in October, 1873, if all goes well, there will be an 
opening through the Hoosic Mountain from east to west. 

THE HEBERLEIN BRAKE. 

The fact that the railway brake question is as yet in an un- 
settled condition — though many are claiming to have overcome 
the difficulty — renders every practical contribution towards its 
solution both interesting and valuable. From this point of view 
the Heberlein railway brake deserves notice. The system, 
which is now being introduced into this country as perfected ‘by 
its inventor, after several years of application to the subject, 
belongs to that class in which the brake power is obtained by 
rolling friction. To pro<luee the desired result a drum of hard 
wood, laid with the grain radiating from the centre, is fixed upon 
the axle of either the engine or the tender. Suspended by rods 
in a line with this drum, but a fl^w inches distant from it, is a 
cast-iron roller, having a wrought-iron collar shrunk on it. 
Connected with this roller is a weighted h'ver, which, t^hen 
released, causes the roller to j>ress against the drum with a force 
due to the weight, and udiich can he rcgulah^d by moving it along 
the lever. From this lever a flat rod proceeds to the foot-plate 
of the engine, where it notches int-o a rack and terminates in a 
handle. On the driver releasing the rod from the rack, the 
weighted lever brings the iron roller into frictional contact with 
the drum on the axle, wdiieh imparts a rev()lving motion to the 
roller. Upon the spindle whicli carries the roller are a pair of 
small pulleys, to each of which is attached a chain directly con- 
nected with the draw rods which actuate the brake-blocks. The 
effect of the revolution of the roller is to wind these chains 
up on their pulleys, and so to draw the brake-blocks into 
hugging contact with the wheels of the rolling stock. The brake- 
blocks used are those known as hanging-blocks, and as soon as 
tlie pressure is taken off they leave the wheels, regaining their 
normal position by gravity. The apparatus is released by the 
driver drawing in the sliding bar and notching it up to the 
required extent. By this system brakes can be worked from the 
foot-plate of the engine, either on the engine or tender, or in any 
number of brake-vans to which the apparatus is fitted that may 
be made up with the train. The apparcatus cun also be worked 
l)y the guard in the brake-van, so that the train can be placed 
under the control of both driver and guard, as regards brake 
power. It is not necessary that the brake apparatus should be 
attached to the engine, ‘’S it works equally well when applied to 
tlie brake-vans only, and the driver can as wril as the guard 
still have command of the brake power, if desirable, or it may be 
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wholly in charge of the guard. The brake is made continuous 
throughout the whole length of the train, the connection being 
formed by means of rods attached to the intervening carriages. 
The couplings are very simple, and an arrangement for connecting 
up with the carriages is placed at each end of the brake-van, so 
that it matters not which way it is made up with the train, as it 
will act from either end. An important feature claimed for the 
Heborlein brake is that it is self-acting, so that if an axle breaks, 
or a carriage leaves the line, or, in fact, if anything occurs to 
bring a pressure on the brake connecting-rods, the brakes at once 
act and retard the progress of the train. The apparatus appears 
to have made some progress on the Continent, where it was first 
brought out. Trains fitted with it are run on the Royal Bavarian 
State Railway and on the Zurich Railway ; on the former line, 
indeed, it is now being generally adopted. Trains, it is said, are 
also being fitted with the Heberlein brake in Russia and Turkey, 
It has been partially tried in England, having been applied to a 
tniin working on the Broad-street line for the last two months. 
The brake-blocks on the carriages there, however, are those 
known as sliding blocks, and are not suited for the Htherlein 
system without the addition of an arrangement for talking olf the 
blocks. This was at first done by moans of a spring, but, as that 
did not quite answer the purpose in practice, a weighted lever is 
now being applied. Thi.s promises to ovfTCome th(‘ difficulty ; 
for the successful working of the system is now interfered with 
by a defect in no way referable to the system itself. — Times. 

kastenbkin’s printing machines. 

The Composing and Distributing Machines patented by M. 
Kastenbein, and exhibited by Mr. Walter at the International 
Exhibition, call for special notice, since they are both effective 
and new, and likely to come into use. The distributing machine 
is the more remarkable, as being exceedingly simple, and yet the 
first instance in which such a machine has been brought to do 
good work. Composing machines of more or less clever con- 
struction have been from time to tiiiio patented, Imt the bar to 
their use has always been that either the type had to be distri- 
buted by hand, which necessitated the retention of a staff of 
compositors, or that if it be distributed by a machine, the type 
was required to be of some special construction. M. Kastenbein’s 
machines work with the ordinary type, and when we say that 
they are now in use in 'The Times Office, and that the composing 
machine is worked by two boys, who can c-ompose as fast as three 
highly skilled compositors, and that the distributing machine, 
worked by one lad, can distribute rather faster than a highly 
skilled compositor, the value and importance of M. Kastenboin’s 
invention will be at once seem. A ne-^^vention cannot well be 
described without illustrations, but itVill give our readers some 
idea of these machines if we say that in the composing machine 
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the different letters, &c., are arranged vertically in a series of 
cases just of a size to hold them, and in connection with piano- 
forte-like keys. Before these a lad sits, and as he reads his copy 
so he strikes a key with his finger, upon which the letter wanted 
drops into its place in a groove. In this groove the type gradu- 
ally forms a long line, which is pushed along the slide by means 
of a treadle motion which the boy keeps up with his foot, till it 
falls into the hands of another boy seated with his face towards 
the groove. This second lad “justifies” the long line of set-up 
type as it moves towards him — that is, he cuts it into lengths 
equal to the breadth of a column of the newspaper or page of the 
book, and fixes it in a “ form,” which is then taken away and 
stereotyped or printed from, as the wise may be. Each lad has 
his task smoothed by all sorts of simple and handy little 
mechanical contrivances, difficult to describe, but easy to mani- 
pulate ; and the rate of work is as wo have said. The distri- 
buting machine, or machine for sopirating the type after it has 
been printed from, so that it may be used again, works by the 
same method reversed. A lad sits at a key-board, the keys of 
which are marked wn'th the various letters, &c., and reads tho 
type as each line is cut off from the “ form,” and pushed up into 
a groove under his eyes. Striking the key corresponding to the 
letter he wishes put back into its place, it slips down a groove 
and into a case exactly similar to that from which it fell on the 
key being struck in the other machine. These cases are 
moveable, and correspond in each machine, so that, when a case^ 
of some particular letter has boon filled at the distributing 
machine, it can be removed (an empty case being put in its stead) 
and placed in a rack till needed for the composing machine, when 
it has only to be fixed in its proper position, there to stay till 
emptied by repeated striking of the key which causes one of the 
letters it contains to fall into the proper groove. — Tmies Report, 


ENVELOPE MACHINERY. 

In the International Exhibition, almost the whole of the left 
side was occupied by John Dickinson & Co.’s Envelope Ma- 
chinery, showing us the complete process of envelope making, 
beginning at the “ web,” or endless roll of paper, and ending with 
the finished envelopes in packets. First of all, here is the paper, 
as it arrives from the mill in rolls which can be made of one 
continuous sheet several miles long, but which, for convenience 
sake, are limited to a weight of 4 cwt., and a length of three- 
quarters of a mile. This sheet is fixed to the “ cutting machine ” 
w'hich cuts it'longitudinally by two circular cutters working upon 
each other like the blades of a pair of scissors, and transversely 
by a revolving knife. The cutters can bo altered to any size, and 
nothing can exceed the celerity and convenience of their action. 
The paper leaves them in a state too rough for writing purposes, 
and has next to be “ glazed.” Sheet by sheet it is interleaved 
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with plates of zinc or brass, and passed in small quantities 
between rollers, the pressure of which varies from 20 to 40 tons. 
This gives it the required surface, and we next see it being 
punched into “blanks’* (the shape of an envelope open at all 
sides) at a small press ; then comes the gumming on “ the nose,” 
which is done by girls at the rate of 4,000 an hour, or about one 
a second ; then the stjimping in relief or cameo, the black -border- 
ing (for mourning stationery), and finally, the folding, done at 
two machines which work on different principles. Messrs. 
Fenner turn out from their machine 60 complete envelopes a 
minute. We do not know that we can give our readers a better 
idea how manifold and complex mechanism is made -to do the 
work of human fingers than by quoting the account of the work- 
ing of this rapid little engine ; — 

“A pile of envelope blanks is placed upon a plate on the left- 
hand side of the machine, which may be done either when at 
rest or when in motion. A hollow brass tube, with the end of a 
peculiar shape, descends upon the envelope blanks at the side 
nearest to the folding-box ; to the other end of the tube is 
attached an indiarubber pipe, communicating with an air-pump 
which, coming into action at this instant, causes the blank whicli 
is upon the top of the pile to athich itself to the brass tube, 
which, rising, carries the envelope blank with it ; a pair of 
grippers then run forw’ard, and, seizing the blank, carry it into 
itB proper position over the folding-box ; it is then stamped, and 
the gum applied in the proper places upon the two side flaps. 
A plunger then d(*scends and carric'S the blank into the folding- 
box ; upon the plunger rising, slides, working in tlie thickness 
of the folding-box, run in and enclose the flaps in their proper 
order ; the bottom of the box now rises and completes the op«*ra- 
tion by pressing the envelopes against the slides ; the bottom of 
the box then falls and allows the envelope to drop in an upright 
position into a trough running under the machine, when it is met 
by a simple contrivance, which secures the envelope with its flaps 
in their proper position in the trough, and as each successive 
envelope is placed in front of it, it gradually works along the 
trough until removed by the attendant and banded.” 

HORSB-NAIL MACHINKEY. 

Among the more recent patentees of Iforse-nail Machinery 
are the Messrs. Huggett, Wandsworth, father and son, the 
former of whom has l>een extensively engaged in shoeing horses 
for many years. The chief feature of Mr, Huggett’s patent is 
a pair of rollers by which he converts ordinary rod iron into a 
rod so shaped as to admit of being cut into nail blanks. The 
upper roller is a simple cylinder; the lower has a series of 
depressions on its circumference, separated by intervals. Each 
depression corresponds to two nail heads, each interval to two 
shanks; and the surface of the roller is so- curved in the 
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intervals as to render the middle of each its most prominent 
part. The actual roller surface is very narrow, corresponding 
to the slenderness of the rod ; but is bounded on either side by 
a massive collar, which prevents the smallest lateral spreading 
of the iron, and limits the alteration of its form to elongation. 
In order that the iron may yield freely, a very high degree of 
heat and a rapid motion are necessary. The rods, each two feet 
in length, arc heated in a Siemens’ gas-furnace, and are then 
suffered to run down a shoot to the rcdlers, which are turning at 
the rate of 500 revolutions a minute. The lateral collars already 
mentioned are so contrived as to present the descending rod 
always in the righf-direction to the rollers, and it appears almost 
instantaneously on the other side, still glowing, somewhat con- 
torted, and about trebled in length. It falls into a sort of trough, 
and is instantly seized with propcjr tongs by two hoys, one at 
each (md, is pulled straight, and laid aside to cool. The rollers 
are kept constantly luhri«ited by a stream of coal tar, which at 
once diminishes friction and also, by inflaming as each rod is 
passed through, shields the faces of the ndlers by a fine car- 
bonaceous deposit. A single furnace will heat from five to six 
thousand rods per day of ten hours, a quantity equivalent to 
- over 100,000 nail blanks; and the rollers, which are rather 
under 7 in. iu diameter, could turn out rods at the rate of 900 ft. 
per minute. 

Tile rod of nail blanks, as it loaves the rollers, may be 
described as a slender strip of iron presenting a series of pro- 
minences on one side. Each prominence is about l^in. long, 
each interval lietween the prominences about 3Jin., the dimen- 
si<ms varying slightly with the. size of the nail that is to be 
made. From eaeh prominence the rod tapei’s slightly to the 
centre of each interval. It is nearly as flexible as lead, and so 
tough that the most rapid bending to and fro only breaks it with 
difficulty. 

Jn this state th<' rod is passed cold through another pair of 
rollers, so contrived that they compress only the prominences, 
and give thi ni a nearly square outline in section. It is then 
taken to a cutting machine and cut into lengths by descending 
blades. These blad(‘S are three in iinmher--two lateral, at 
right angles to the rod, each of which cuts straight through tho 
centre of a jirominence, so as to divide it into two nail heads; 
one central, set obli(inely to the rod, so as to divide each interval 
i?ito two bevelled points. The pieces, now c;illed nail blanks, 
are next put into a macliine like a huge coffee-roaster, which is 
kept turning, in order that they may clean and polish each 
other by mutual friction. 

Tlie cleaned nail blanks still require to receive their perfect 
shape, and for this purpose they pass tlirough two machines, 
the first of which gives a generally pyramidal figure to the 
heads, while the second finishes the shape in all respects. 
The first, or hciidirig machine, consists of a massive die, which 
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rises and descends in a vertical line. Beneath it a wheel turns 
intermittently on a horizontal axis, and from the circumference 
of this wheel project several pairs of dies, wliich receive the 
nail blanks points doumwards. When the vertical die descends 
it finds one of the pairs of wheel dies beneath it to receive its 
stroke ; and each stroke of the vertical die is followed by a 
partial revolution of the wheel, which brings the next pair of 
wheel dies to receive the next blow. The wheel dies consist of 
blocks of iron hollowed out on their opposing faces to receive 
the blanks, and hollowed at the top into the proper shape of the 
heads. The two blocks are kept somewhat apart by spiral 
springs inserted between them, so that they hold the nail blank 
loosely ; but as each pair in succession roaches a vertical posi- 
tion, and just before the plunger descends, a pair of grippers 
closes upon the blocks and squeezes them tightly together, so 
that the blank is held securely to receive the blow. As the 
plunger rises, the grip is relaxed, and theblocks are again soparatod 
by the springs. As the wheel passes on, each pair of blocks 
receives, in its turn, a tap from a mechanical hammer, by which 
the nail blank is loosened, so that it falls out as soon as its 
head is directed downwards by the continued revolution of the 
wheel. The machine is supplied by one girl, who sits by tlie 
revolving wheel, and places nail blanks in the wheel dies as they 
successively ascend towards her. A single machine is capable 
of heading from 22,000 to 24,000 nail blanks in a day of ton 
hours. 

The shaping machine boars a great general rcsemldance to the 
foregoing. The nails are carried up one by one on the circum- 
,,ference of a wheel, on whicli they are retaincxl by stops, and are 
" presented in succession to the pressure of a desctuiding plunger 
and of two lateral dies, which between them remove all irregu- 
larities or inequalities of form, and produce a n.iil of perfect 
finish and outline. Lastly, the nails are annealed and coloured, 
and are then ready for tlu^ market. 

With the exception of the men employcKl at the rolling mill 
and the annealing furnaces, the w'ork of tlie fectory is mainly 
done by girls, most of whom were employed, until re<-ent 
changes, in Woolwich Arsenal. l»esid(‘S the saving thus eff'cted 
ill the cost of labour, there will also bo an important- saving in 
material. In hand-made nails the w’aste of iron is not only 
very considerable, but is a])solute, and cannot bo recovered. In 
Mr. Huggett’s ])rocess tln'ro is a primary W'asto of about 24 
per cent, of the raw mabrial : bnt 19 per cent, of tliis is in the 
shape of odd lengths of metal, defective nails, and so forth, all 
of which can be again worked up and rendered useful. The 
irrecoverable, or fire waste, does not exceed the r(^maining 5 per 
cent. By moans of these elements of saving M<‘ssrs. Moser 
expect to be able to sell at abont 10 per cent, less than the cost 
of the cheapest hand-made nails, and ns none but the very 
finest iron would lend itself to their rolling process, the quality 

H? 
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of the metal is uniformly of the best. The machine-made nails 
may be bent to and fro upon themselves without breakage, 
twisted in every conceivable way, or beaten out into sheets as 
thin as writing paper without ©racking at their edges. The 
whole process is a triumph of mechanical ingenuity, the more 
curious and interesting that it has been so long delayed. — Tmes. 

IJEniG’S EXTRACT OF MEAT. 

In a paper read by Dr. Edward Smith, in Brighton, before 
the British Association, respecting the alimentation of the popu- 
lation of Great Britain, on “Preserved Food and Extract of 
Moat,” of which an abstract appeared in The Times of the 
20th of August, Dr. Smith expresses opinions which are incom- 
pitible with the present state of science. 

Dnving diretded my special attention to this subject, and the 
leading ideas upon nutrition and food being the same which have 
been made known by me 26 years ago, I trust I may be con- 
sidered entitled to elucidate and correct in your widely cir- 
culating paper the injurious and erroneous inference of Dr. 
Edward Smith. 

Dr. Edward Smith at,tach(‘S great importance to the preparation 
of food ; the economy of nutrition, however, depends essentially 
on the right proportion in the nourishment consumed of the 
nitrogenous substances (meat, fish, eggs, &c.), and those free 
from nitrogen (starch, butter, sugar. &e.). 

An excess of meat in the di(d is wast/C, .and the exclusive con- 
sumption of potatoes is likewise waste. The eheraical composi- 
tion of moat and potatoes (.asw'oll as of all other articles of food) 
is perfectly wtdl known, and it is therefore easy to calculate 
the proportion in which they must be mixed, in order to obtain 
the maxvinim of nutritive value for every individual at eveiy 
stage of life. 

Tlie .alimentation of the popnl.ation c.an only be judged by 
means of a knowledge of their w,a.ntB, and of the above-mentioned 
jroportions. The great economical successes in the production 
of meat and milk by agriculturists who are acquainted with the 
relative nutritive value of the various sorts of food are well 
known, and as long as Dr. Edw.ard Smith does not specify what 
weight per head “ the small morsel of meat ” and the potatoes or 
rice should have in order “to form a highly nutritions diet,” and 
ns long as he does not explain why the small morsel of meat 
should he fat meat and not lean, which “the poor, in their fastidi- 
nnsness, prefer,” so long Dr. Pklward Smith must allow us to con- 
sider his assertions that the English were worse fed than the 
Irish or Scotch as a mere fancy. 

In the selection of food, which is influenced by necessity or 
want, the instinct and the experience of the million are infallible, 
and a far better guide than the theoretic speculations of men who 
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have remained ignorant of the composition of food, as well as of 
even the simplest laws of nutrition. 

“ Fish,” says Dr. Edward Smith, “ is sometimes suggested as 
a substitute for meat ; but fish is rather a relish thau food, and 
contains little more nutriment than water.” 

From Payen’s investigations it is well known, however, that 
the flesh of fish on the average does not contain more water than 
fresh beef, and as much solid substance as the latter. For 
instance, the flesh of salmon contiiins 7 5*70 per cent, water, and 
24*296 per cent, solid substances, while beef (muscle) contains 
76*88 per cent, water, and 24-12 per cent, solid substances. Tlie 
flesh of herring contains still less water than salmon, and even 
flat fish, such as solos, are as rich in nitrogenous substances as 
the best wheaten flour, weight for weight. 

The assertion of Dr. Edward Smith that the flesh of fish con- 
tains little more nutriment than water is, as may easily be per- 
ceived, in direct opposition to well ascertained facts. “ He 
laments the amount of money which is, as ho holds, wasted, and 
worse than wasted upon tea, the amount of nutriment contained 
in an ounce of tea being infinitesimal.” 

Tea is no nutriment in the ordinary sense. The individual who 
tak^s tea after his mciil feeds, without being able to define it, 
that tea has a favourable eftect upon corbiin highly important 
functions in his body, that digestion is accelerated and facilitated, 
and that his brainwork is benefited thereby, and if a poor factory 
workman imposes on himself privations in his food, or other 
necessaries of life, in order to spare a few pence for tea, there 
must be a deeper cause for this tiia.n im^re custom. 

Neither tea nor ext ract of meat is nutrinjent in tlio ordinary 
sense ; tliey possess a far higher imporbince by certiiiri medical 
properties of a })eculiar kind. The physician doiss not employ 
them as spi^cilic remedies. They sor^*e the hefilthy man for the 
preservation of his health. Taken in proper proportion, they 
strengthen the internal resistance of the body to th(' most various 
external injurious influences which coujl imi to disturb the general 
vital processes, and tliey adjust these latter. 

Health is nothing hut resistance to injurious influences, and 
its degree in liillcrent individuals depends upon the force of this 
resistance. The object of every intelligent physician will be 
directed in the cure of an illness towanla strengtlieniug the 
internal resistance to local disturbances, and to restore the normal 
functions by his remedies, which, in this case, are called medi- 
cines ; and he knows therefore to assign the proper place t(i the 
beef tea or moat juice which ho prescribes to his patients and 
convalescents. 

As regards the proportion of water contained in extract of 
meat, it is well known, through innumerable analyses, that it 



118 


THE YEAR-BOOK OF FACTS. 


amounts on an average to 19 per cent, {maximum 22 per cent., 
minimum 16 per cent.) Extract of meat is beef tea made from 
fresh beef — not roasted — in the purest state, condensed to the 
consistency of a thick honey, to which nothing whatever is added 
by the manufacturer. The assertion tliat common salt is added 
to the extract is an unjustifiable invention. The juice of the 
muscles contains, as a never absent component part, a small 
quantity of chloride of potassium, but no chloride of sodium 
(common salt). 

The eminent African traveller, Dr. Schweinfurth, dwells on the 
extract of moat as follows : — 

“ Those only are probably fully able to appreciate the value 
of extract of meat who, like myself, were comp(‘.lled for weeks 
together to live upon purely vegetable food. Such a diet en- 
genders a peculiar state of wcakm'ss, and lowers the mental and 
bodily energy, which is raised again through the use of meat. I 
can state from my own experience that in the absence of mefit, 
the addition of extract of moat to vegetable food produces the 
same good effect on the body as fresh meat, and that, under such 
circumstances it is the only means of supplying the lack of meat. 
AVhen my Americ.an extractof meat was consumed, I prepared some 
myself from the flesh of antelopes, which did (ixcelleiit service.” 

With regard to the considerable saving eff(>ct(Kl by the tfse of 
extract, of meat, we arc indebted to Dr. von Sclineider (Chief of 
the Chemical Department of tlie Imperial Mint in St. Petersburg) 
for the following highly interesting eomniuiiications {Nord~ 
dcui&che AUgvmeine Zeiiimg, No. 12, 1872, Sonntagsblatt) : — 

‘•In order to ascertain the economical value of extract of meat, 
all soups consumed during the months of Novend)er and Decem- 
ber, 1871, and January, 1872, in my small household, consisting 
of three persons, were prepared from remnants of bone, fat, and 
vegetables, with addition of extract of meat, and all the meat 
(mutton, pork, beef, veal, poultry, and game), was roasted. 

“In the month of October, 1871, on the other hand, the beef 
was used fertile preparation of thoy^e^ an feu (with the addition 
of rice, semolina, maccaroni, potatoes. &c., exactly as in the 
other tliroii months), consequently wdtliout an extract of meat, 
and all the meat was consumed as boiled meat. 

It was proved at the end of these experiments that in the 
month of October 40 per cent, more money was spemt for meat 
than on the average', in any of the other three months — viz., the 
consumption in the month of Octol)(;r of boiled meat amounted to 
120 lb., in any of the other three months on the average, 80 lb. ; 
of roast meiit, therefore, 40 lb. less. We used daily 6 grammes 
extract of meat, in 83 days 1 lb.’’ 

These facts prove incontrovertibly, in my opinion, the physio- 
logical effect of extract of meat. The neci'ssity for the consump- 
tion of moat is considerably lessened when extract of meat is 
added to the vegetable food ; in addition to the nutritive value 
which vegetables possess in themselves, they acquire in the 
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teoluble component parts of meat those substances which give to 
a meat diet its peculiar eiFoct. In view of the present high price 
of meat, Dr. von Schneider’s observations are deserving the most 
careful attention. The trial is easily made, and it is in every- 
body’s power to make it. 

Justus von Liebig, President of the Royal 
Acadeni}’^ of Science, in Munich. 


NEW PROCESS FOB THE PRESERVATION OF ALIMENTARY 
SUBSTANCES. 

In a communication made to the French Academy, M. Sticc 
described his process, and sulmiitted specimens of meat and 
vegetables so prepared. The food to be preserved is placed in a 
barrel, with layers of powdered acetate of soda, in the propor- 
tion of one-fourth by weight. In wdiiter the temperature must 
bo raised to 20^ C. After twenty-four hours the barrels must 
be turned, and after forty-eight hours the j)rocess is complete, 
the salt having absorbed the water of the meat, which may then 
be headed up in the pickle, or dried in the air. 

If the barrels are not full, they are to be filled up with brine 
of one part acetate of soda in three parts water. The pickle is 
evaporated down to half its bulk, crystallising and regenerating 
for use one half the salt employed. 

The mother liquors form an excellent extract of meat, repre- 
senting 3 per cent, of the tot;il weight, and must be preserved 
and poured over the preserved meat when })re)){ired, so as to 
restore the original flavour of the fresh meat, of which it is other- 
wise bereft by the retention of the poh'i.ssic salts in the pickle. 

For cooking, the preserved meat must be steepi'd for from 
twelve to twenty-four hours, according to size, in tepid water 
containing 10 grtns. of sal ammoniac per litre. This salt 
decomposes tlie ecetatc of soda contained in tlK‘ meat, forming 
salt, and ulsoammoniaeal acetate, Avliich cjiuses the mojit to swell, 
and restor(!S to it the odour and acid r(>.a.elioiis of fresh meat. 

The bones also yield an excellent and Uisty s(ju{). By adopt- 
ing the precaution of simpl}' remoA ing the intiistincs, animals, 
&c., may be tlius prcservt;d wdjole. Fish, i»uultry, and game 
have been so treated, with excellent results. Meat may 
be dried in a stove, losing one quarter in weight thereby, in 
addition to one quarter lost in pickling ; but, in general, fish 
cannot be dried at all. 

Vegetables are siinilarly'prej)arod, losing generally five-sixths 
of their w^eight; bt>fore salting, they should be heated until 
they lose their rigidity. In twenty-four hours they may be 
pressed and dried in the air. For use they must bo steeped for 
twelve hours in fresh water, and then boiled, as if fresh. 
Potiitoes must be steamed before salting. 

Finally, all food thus prepared must be kept perfectly dry, as 
the salt absorbs moisture from the air. — Mechanic^ Magasim, 
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LONDON WATER SUPPLY. 

The Report presented to the House of Commons, by 
Professor Pranklarid, on the Water supplied by the Metropolitan 
Companies during 1871, is thus described in the following letter 
to the limes ; — 

Professor Frankland begins by describing, more graphically than 
you may like to paint, the sources from which these waters are 
obtained, sources which, so far as he speaks of six* out of the 
eight companies, may bo mildly said to yield “ more or less im- 
pure water derived from polluted rivers.” The same description 
applies also to rathisr less than one -half of the water of the New 
River Company, though it is of better quality than that collected 
by the East London Company from the River Lea below the 
sewer outfalls of Luton, Hertford, and Ware, and of very much 
better quality than the Thames water, which forms the source of 
five companies’ su})ply. The Kent Company, on the other hand, 
obtains its 7,o00,000 gallons a day entirely from deep wells sunk 
into the chalk. 

Professor Frankland says : 

“ It thus a})})ears that London can at present be supplied (with 
the existing }>lant of the companies) with about the following 
volumes and qualities of water daily : — ,, 

Gallons. 

Good w'holesomo w’ater from w'ells and springs in 

the chalk ... ... .. ... ... 20,000,000 

More or less impure water derived from polluted 

rivers 87,000,000 

107,000,000 

Unfortunately, 12,500,000 gallons (the New River Company’s 
share) of the good and wholesome water are allow'ed to mix with 
11,000,000 gallons of polluted riA'cr water before distribution to 
consumers.” 

Of the London water — as we drink it — therefore 99,500,000 
gallons out of the 107 millions supplied daily, are polluted with 
water derived irom those great sewers, tin' Thames and the Lea; 
while only the Kent Company’s su])ply of 7,500,000 gallons 
deserves the name of “ good wholesonie water.” The people who 
have tlie good fortune to receive this pure beverage (which might 
be rendered better for washing purposes if it were softened by 
Clark’s process, like tlie Canterbury supply) live in the eastern 
portion of London, soutli of the Thames. 

Rut, as Professor Frankland points out, these objectionable 
qualities of 93 per cent, of the metropoliban waters are “ either 
only partially or not at all under the control of the company 
supplying the waters ; neither are the companies bound by any 
Act of Parliament to pay the slightest attention to these qualities. 

* The Woprt Miridlcflox, Southwark, Grand Junction, East London, Chel- 
sea, aiHl Lambeth (Jumpauicij, the two labt-uamed having tlie most polluted 
sources. 
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No matter how filthy the Thames, for instance, may be in periods 
of fiood, the companies drawing from that river are free at all 
times to receive and distribute the water ; but there is one quality, 
not yet alluded to, which has been the subject of legislation — 
viz., clearness or freedom from suspended impurity.” 

Under the Acts of 1852 and 1871 effectual filtRition of the 
water is made imperative, and yet the only companies who have 
uniformly delivered “clear and transparent” w^ater during 1871 
have been the West Middlesex, the New lliver, and the Kent 
Company. The Kent Company’s water does not need any arti- 
ficial filtration, since it is naturally filtered in the pores of the 
chalk, and l^roiessor Frankland states that “ this water has never 
for several years past shown any signs of turbidity.” 

The Keport of the Water Examiner to the Board of Trade 
confirms the very different account Professor Erankland has to 
give of tlie other companies’ water. On several occasions water 
which had not been effectually filtered was drawn from the mains 
of each of thest^ companies — “ while the Chelsea and Lambeth 
Companies periodically deliver water so muddy as to be entirely 
unfit,” in Professor Erankland’s opinion, “ on this account alone, 
for domestic use.” 

AVhiit, then, is the state of our supply of water to London? 

It. is in the hands of eight trading companies. They draw 
more than 81 per cent, of it front polluted rivers. They con- 
taminate the greater j)art of the oth<T 19 per cent, or so from 
the same polluted sources. So that only 7 per cent, of the whole 
is fresh spring water. All this is strictly legal — sanctioned by 
Act of Parliament. 

But the law says, “ Every company sliall effectually filter all 
water sujiplied hy them within the metropolis for domestic use 
before the same sliall pas.s into the piipes for distribution” 
(Act of 1852, sec. 4); and five companies out of the eight fre- 
quently disregard or mismanage this duty; while two notable 
offenders periodically deliver muddy water, “ entirely unfit for 
domestic use.” 

Moreover, first one Act and tlion another is passed to secure 
to Londoners the con.stant system of hivpply which is enjoyed in 
most great towns and cities ; and yet wdio among us perceives as 
yet any alteration in the antiquated intermittent system of these 
companies, with all its coiiLM’mitants of dirty, mouldering butts 
and cisterns, in which poor people have to receive and store their 
daily allowance of the water, such as it is? 

We are said to he a grumbling ptioplo : but we seem to submit 
to some nui.sanees with scarcely a murmur — namely, to bad 
water, to timid or permissive Acts of Parliament, and to their 
open breach or neglect. W. J. Kay-Suuttleworth. 


COAL CUTTING MACIIINK. 

Wb learn from the Madras Times that the pioneering party 
which was sent to Cummum some five or six months previously, 
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to bore for coal have been very successful in their operations, 
notwithstanding the difficulties and hardships they have had to 
contend against. Three distinct and promising seams of coal 
have been struck, and a quantity of the coal is spoken of as 
being superior to that of Sasti. The party will return to renew 
operations at the fall of the year. The attention of the Govern- 
ment is also being drawn to the discovery of copper in certain 
districts where hitherto its presence was unknown. In the 
Nagur Kurnool the existence of this ore has recently been dis- 
covered, and samples of it are, with a piece of copper wire 
manufactured in the district, transmitted to Government, who 
have forwarded them to scientific men for examination and re- 
port. It is also said that copper ore has been discovered near 
Yedlabad, in the Indoor district ; but doubts are entertained as 
to whether the ore is indigenous to the locality where it was 
found, or whether it has Ix^en washed down from the hills to 
the west of Yedlabad. This doubt is to be cleared up as soon 
as opportunity offers. The Government have also been recently 
directing their attention to the iron ore of the Cummum 
district. This is no late discovery, but the Government were 
not before aware of the abundance and excellence of the iron 
to be obtained in that part of their territories. This, it will be 
remembered, is also a promising coal district. So here we have 
side by side those two mighty engines of civilisation to which 
the “ old country ” is great ly indebted. It is much to be re- 
gretted that tiie resources of the territories are so imperfectly 
known. But the vigorous and earnest measures th(', Minister is 
t iki rig to develop them will do much to bring thorn to light. — 
Nature. 


NKW miner’s safety LAMP. 

Dr. a. K. Irvine, of Glasgow, has read to the Iron and 
Steel Institute a jiapcr, “ On a New Miner’s Safety Lamp,” in 
which the author described an invention of a most ingenious 
character, which is likely to prove of gioat service in coal mines 
troubled with explosive gases, since, besides serving the purpose 
of an ordinary safety lamp, it sounds a note of warning to the 
workmen the moment the air around becomes so charged with 
firedamp as to be dangerous or explosive. The principle of the 
lamp is based on the fact that when a mixture of any inflamma- 
ble gas or vapour, with air in explosive proportions, is lighted 
on the surface of wire gauze, having meshes sufficiently small to 
prevent the passage of flame, and a suitable tube or chimney 
is placed above, so as to prevent admission to the chimney ex- 
cept through the wire gauze, a musical sound is produced 
varying in pitch with the size of the flame and dimensions of 
the chimney. 

A number of interesting experiments were exhibited to 
illustrate this principle, and various miner’s lamps as con- 
structed wore exhibited and tested in mixtures of air with 
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ordinary coal gas, when they at once indicated the danger as 
soon as the atmosphere by which they were STirrounded con- 
tained sufficient gas to be dangerous, by emitting a strong clear 
sound like that of a horn, which could be heard at a considerable 
distance. Another form of this lamp was also shown, intended 
to be employed as a stationary warning apparatus or alarum 
after being placed in any part of the mine considered likely to 
ensure the safety of the workmen, so that it might sound the 
danger signal before the air around it was so far charged with 
firedamp as to become explosive. The novelty and importance 
of such an invention were apparent to an audience of practical 
men ; and besides passing a cordial vote of thanks to the in- 
ventor, arrangements were made for at once fully testing its 
merits by its practiciil employment in some English collieries 
noted for fire damp. — Nature. 


NKW MATKIUAL FOK BRICKS. 

During the last few years experiments have frofti time to 
time b(U)n made with the view^ to utilize in some way the 
mounds of shale (the refuse of the coal mines) which cover an 
area of several thousands of acres in South Staffordshire by 
converting them into bricks. Several enterprising firms have 
already embarked in this novel but profiuible business. When 
properly pulverized the shale is found to be an excellent mate- 
rial for the purpose, the bricks produced being hard and durable, 
resembling in colour the fire-clay bricks of the Stourbridge 
district, although for furnace and suchlike purposes they are not 
so valuable. Eor ordinary buildings, however, tiny are found to 
bo of equal practical value to the ordinary red bricks, tin; only 
possible objection to the former being their colour, which is 
somewhat too light for a smt)ky district like South Stiifibrd- 
shire. This olijectioii, however, could only apply to their use 
for buildings of architectural pretensions, and such buildings in 
the Black Country do not predominate. There is every reason 
to believe that this method of utilising the innumerable dusky 
hillocks which disfigure the South Sutffordshire landscape will 
gradually develojie into an industry of some iinjiortance. The 
material is to be h^ul in any quantity for a mere nominal sum, 
and its exhaustion in those parts of the district where the 
collieries are worked out would he doubtless followed by a 
restoration of the landscape to a much nearer resemblance than 
it now bears to its former beauty. — Times. 

THE NEW PUDDLING MACHINE. 

It is stated that an agreement has been entered into between 
Mr. Banks, the inventor of this new Puddling Machine, and a 
combination of iron manufacturers representing the different 
districts whereby the latter undertake to have 200 furnaces on 
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his plan put up within six months, and in consideration of hiS 
permission to do so, to pay him 60,000^. at that time, whether 
the furnaces are in operation or not. In most cases this will 
represent an extension of the puddling power, seeing that the 
general body of the firms are not going to remove their old 
hand-puddling furnaces, and this will be equal to an additional 
make of 300,000 tons per annum. It is intended, on payment 
of a further sum, to erect 260 more, and this, with the 40 
before arranged for, will make something like 450 furnaces 
added to the producing power of the country in a year or two. 
This is such a revolution as has never before occurred in the 
history of this branch of industry, and the more is it to be 
wondered at when it is remembered that, till July last, it was 
thought that hand-puddling must for ever continue, every 
machine to do away with it having, before that, entirely failed. 
Ample testimony Inis been borne, at meetings and by reports, 
to the elficiiiucy of Mr. Danks’ rotary furnace to which these 
reports related. Numerous practical questions bearing on the 
manufacture of iron and sU^cd w'cro discussed, all tending to 
prove that in a variety of ways the Danks’ process of puddling 
was far superior, both in its action and its results, to the ordi- 
nary hand process. It was remarked that the operation of hand 
puddling was often performed far less satisfactorily now than it 
was 20 years since. This arises from the fact that good work- 
men will not und(!rtake the exhausting labour the process 
entails. The possibility of combining the Danks with the 
Siemens-Martin furnace was suggested, but W'as negatived by 
Mr. Siemens, as the high temperature necessary in a rotary 
furnace could not be produced. Mr. Siemens is applying the 
rotating principles to the reduction of oxides into the metallic 
condition, and promised the Institute a communication upon the 
subject wlicii he had completed his investigations. Mr. Danks 
makes a stiitement to the eflect that the saving of Ids. 8d. per 
ton in favour of his machine, as stilted in Mr. Jones’s report, 
was far below the real average, which he had proved by con- 
tinued working, to be more than 20s. per ton. Mr. Jones, 
however, just ilied his figures by the observation that ho pur- 
posely kept them low in order tliat the result should not appear 
in the least exaggerated. Low as his figures were in comparison 
with those of Mr. Danks, they showed an important saving over 
that efiected by the ordinary prociiss. This interesting dis- 
cussion was closed by a vote of thanks to the authors of 
the three reports, A paper was then read by Mr. Spencer on^ 
his rotary puddling furnace. The revolving chamber of this 
apparatus is made up of open-sided troughs, which are filled in 
with molten cinder or tap, the ends being made up of tap bricks, 
and the whole being cemented together with the same material 
in a molten state. The results of working with this furnace 
have proved very satisfactory, and it is a singular circumstance 
that, while Mr. Danks was perfecting the principle of rotary 
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puddling in America, Mr. Spencer was working out the same 
idea in a different mechanical form in England. The results, 
howerer, are in both cases almost identical as regards the 
products of the two machines. Mr. Spencer, however, produces 
the iron in several small balls, Mr. Banks in one large one, and 
the opinion of the meeting was decidedly in favour of the latter 
method of delivering the puddled iron. Mr. Howson read a 
paper also on a rotary puddling furnace, which he had designed 
in conjunction with Mr. Thomas, the main feature in which was 
a central revolving chamber, which could be moved laterally on 
a carriage and the contents inspected through hoh>s in iron 
screens. The lining is of brick made of brown oxide of iron. 
The last paper road was by Mr. Paget on Dormuy’s steam- 
rotated r^ibble, which is much used by the piidillers in France 
and Austria, where it is stated to effect an increase of 30 per 
cent, in yield, with a proportionate saving in fuel. It materially 
aids the puddlor, and is thus doubly advantageous. 


ST. Paul’s cathedral. 

So far as human precautions are of avail, St. Paul’s Cathedral 
is secured against lightning on a scientific plan which was sug- 
gested by the Poyal Society as fir back as a.d. 1760. The 
sevep iron scrolls which support the ball and cross are con- 
nected w’ith other rods (used as conductors) which unite them 
with several large iron bars descending obliquely to the stone 
work of the lantern, and connected by an iron ring with four 
other iron bars to the leaden covering of the great cupola, a 
distance of nearly 50 feet. Thence the communication is con- 
tinued downwards by tlio rainwater pipes to the Icad-eovered 
roof ; and thence again by leaden water pipes which pass down 
into the earth, thus completing the entire communication from 
the cross to the earth, partly through iron and partly through 
lead. On the clock-tower looking down Ludgale-liill a bar of 
iron connects the pineapple ornamentation at the top with the 
iron staircase which leads up to it inside, and thence to the load 
on the roof of the church. The hell-tower at the north-west 
angle is similarly protected. By these means the m(‘tal used in 
the building is made available for the work of conductors, the 
metal itself employed merely for that purpose being exceedingly 
small in quantity when compared with the bulk of the fabric 
which it serves to secure. It may be interesting to know that 
out of the total proceeds of the Fabric Fund for keeping the 
building in repair— about 1,200/. a year — between 230/. and 
240/. is expended on a policy of insurance against fire. The 
church, as we learn from Timbs’ Curiosities of London, is 
insured to the extent of 95,000 /. — From the Times. 
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Inaugural Address of the President, Dr. W. B. Carpenter, 
,F.R.S., at the Meeting at Brighton, August, 1872 : — 

“Thirty-six years have now elapsed since, at the first and 
only meeting of this Association held in Bristol — which ancient 
city follow^ immediately upon our national Universities in 
giving it a welcome — I enjoyed the privilege of coming into 
I>orsonal relation with those distinguished men whose names are 
to every cultivator of science as ‘ household words.’ Under the 
presidency of the Marquis of Lansdowne, with Conybeare and 
Pritchard as vice-presidents, with Yornon Ilarcourt as general 
secretary and John Phillips as assistant secretary, were gathered 
together Whewell and Peacock, James Forbes and Sir W. 
liowan Hamilton, Murchison and Sedgwick, Buckland and De 
la Beche, Henslow and Daubeny, Eoget, Richardson, and 
Edward Forbes, with many others, perhaps not less distinguished, 
of whom my owni recollection is less vivid. In his honoured 
old age Sedgwick still retains, in the academic home of his life, 
all his interest in whatever bears on the advance of the science 
he has adorned as well as enriched; and Phillips still cultivates 
with all his old enthusiasm the congenial soil to which lie has 
been transplanted. But the rest — our fathers and elder 
brothers — * Where are they ? ’ It is for us of the present 
generation to show that they live in our lives ; to carry forward 
the work which they commenced, and to transmit the influence 
of their example to our owm succ.(^ssors. 

“ There is one of these gri^at men whose departure from 
among us since last we met claims a special notice, and whose 
life — full as it was of years and honours— we should all have 
desired to see prolonged for a few months, could its feebleness 
have been unattended with suiferiiig. For we should all then 
have sympathised with Murchison in the delight with which 
he would have received the intelligence of the safety of the 
friend in whose scientific labours and personal welfare he felt 
to the last the keenest interest. That this intelligence, which 
our own expedition for the relief of Livingstone would have 
obtained, wo will hope, a few months later, should have been 
brought to us through the generosity of one, and the enter- 
prising ability — may 1 not use our peculiarly English word 
‘pluck’? — of another, of our American brethren, cannot but 
be a matter of national regret to us. But let us bury thut 
regret in the common joy which both nations foci in the result ; 
and, while we give a conlial 'welcome to Mr. Stanley, let us 
glory in the prospect now opening that England and America 
will co-operate in that noble object, which, far more than the 
discovery of the sources of the Nile, our great traveller has set 
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before himself as his true mission, the extinction of the slave 
trade. 

“ At the last meeting of this Association I had the pleasure 
of being able to announce that I had received from tlic First 
Lord of the Admiralty a favourable reply to a representation 
I had ventured to make to him as to the importance of pro- 
secuting on a more extended scale the course of inquiry into 
the physical and biological conditions of the Deep Sea, on 
which, with my colleagues Professor Wyvillo Thomson and Mr. 
J, Gwyn Jeffreys, I had been engaged for the throe preceding 
years. Tliat for which I had aske<l was a circumnavigating 
expedition of at least three years’ duration, provided with an 
adequate scientific staff’, and with th(‘ most complete equipment 
that our experience could devise. The Council of the Royal 
Society having been led by the encouraging tenor of the 
answer I had received to make a formal application to this 
effect, the liberal arrangements of the Government have been 
carried out under the advice of a scientific committee, which 
included representatives of this Association. Her Majesty's 
ship Challenger, a vessel in every wny suitable for the purpose, 
is now being fitted out at Sheenicss; the command of the ex- 
pedition is entrusted to Caphiin Narcos, an officer of whose high 
qualifications I have myself the fullest assurance ; while the 
scientific charge of it will be taken by my excellent friend 
Professor Wyvillo Thomson, at whose suggestion it was that 
these investigations were originally commencod, and whose zeal 
for the efficicnit prosecution of them is shown by his relinquish- 
ment for a time the importfint academic position ho at present 
fills. It is anticipated that the expedition will sail in November 
next ; and I feel sure that the goisl wishes of all of you will go 
along with it. 

“ The confident anticipation expressed by my predecessor 
that for the utilisation of the total eclipse of the sun then 
impending our Government would ‘exercise the same wise 
liberality as heretofore in the interests of science’ has been 
amply fulfilled. An Eclipse Expedition to India was organised 
at the chaige of the Home Government and placed und(‘r the 
direction of Mr. Lockyer; the Indian Government contributed 
its share to the work ; and a most A^aluable body of results 
was obtained, of which, with those of the previous year, a 
report is now being prepared under the direction of the Council 
of the Astronomical Society.” 

Dr. Carpenter now entered upon the special theme lie had 
chosen for his discourse — the position of Man as the “ Inter- 
l)roter of Nature.” He said, “ I have thought it not inap- 
propriate to lead you to the consideration of the mental 
}>rocesses by which are formed those fundamental conceptions 
of matter and force, of cause and effect, of law and order, 
which furnish the basis of all scientific reasoning, and con- 
stitute the JPhilosophia prima of Bacon. There is a groat deal 
of what I cannot but regard as fallacious and misleading philo- 
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Bophy — ‘oppositions of science falsely so called’ — abroad in 
the world at the present time. And I hope to satisfy you that 
those who set up their own conceptions of the orderly sequence 
which they discern in the phenomena of Nature, as fixed and de- 
terminate laws, by which those phenomena not only are within 
all human experience, but always have been, and always must 
be, invariably governed, are really guilty of the intellectual 
arrogance they condemn in the systems of the ancients, and 
place themselves in diametrical antagonism to those real 
philosophers by whose comprehensive grasp and penetrating 
insight that order has been so far disclosed.” As examples of 
that candour, and love of “ the truth as it is in Nature,” 
which characterise the true philosopher, he referred to Kepler 
and Newton. 

Having spoken, in a passing way, of the function of artists 
and poets, as interpreters of the beautiful aspects and emotional 
significance of Nature, ho continued : — “ The philosopher’s inter- 
pretation of Nature seems less individual than that of the artist 
or the poet, because it is based on facts which anyone may 
verify, and is elaborated by reasoning processes of which all 
admit the validity. He looks at the universe as a vast book 
lying open before him, of which he has in the first place to 
learn the characters, then to master the language, and finally 
to apprehend the ideas which that language conveys. In uhat 
book there are many chapters, treating of different subjects ; 
and as life is too short for any one man to grasp the whole, 
the scientific interpretation of this book comes to be the work 
of many intellects, differing not merely in the range but also 
in the character of their powcTS. But whilst there are ‘ diver- 
sities of gifts,’ there is ‘ the. same sjnrit.’ While each takes 
his special direction, the general method of study is tlie same 
for all. And it is a testimony alike to the truth of that method 
and to the unity of Nature that there is an ever -increasing 
tendency towards agreement among those who use it aright — 
temporary differences of interpretation being removed, some- 
times by a more complete mastery of her language, sometimes 
by a better apprehension of her ideas, and line's of pursuit 
which had seemed entirely distinct, or even widely divergent, 
being found to le-'id at last to one common grml. And it is 
this agreement which gives rise to the general belief —in many 
to the confident assurance — that the scientific interpretation 
of Nature represents her, not merely as she seems, but as she 
really is. 

“ When, however, we carefully examine the foundation of 
that assurance, we find reason to distrust its security ; for it 
can be shown to be no less true of the scientific conception of 
Nature than it is of the artistic or the poetic, that it is a repre- 
sentation framed by the mind itself out of the materials sup- 
plied by the impressiems which external objects make upon the 
senses ; so that to eaon man of science Nature is what he indi- 
vidually believes her to be. And that belief will rest on very 
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different bases, and will have very unequal values, in different 
departments of science.” 

Dr. Carpenter here entered on a review of the methods of 
investigation in the “ exact sciences,” of which he took 
astronomy as a type, and in which the data afforded by precise 
observations can be made the basis of reasonings which have a 
mathematical certainty. 

“ In a large number of other cases our scientific interpretations 
are clearly matters of judgment ; and this is eminently a per- 
sonal act, the value of its results depending in each case upon the 
qualifications of the individual for arriving at a correct decision. 
The surest of such judgments are those dictated by what we 
term ‘ common sense,’ as to matters on which there seems no 
room for difference of opinion, because every sane person comes 
to the same conclusion, although he may be able to give no other 
reason for it than that it appears to him ' self-evident.’ And I 
think it ctin be shown that the trustworthiness of this common- 
sense decision arises from its dependence, not on any one set of 
experiences, but upon our unconscious co-ordination of the whole 
aggregate of our experiences, not on the conclusivcncss of any 
one train of reasoning, but on the convergence of all our lines 
of thought towards this one centre. Now, this ‘ common sense,’ 
disciplined and enlarged by appropriate culture, becomes one of 
our most valuable instruments of scientific inquiry, affording in 
ni§ny instances the best, and sometimes the only, basis for a 
rational conclnsion. 

“Let us Uike a typical case, in which no special knowledge is 
required — what we are accustomed to call the ‘ flint implements ’ 
of the Abbeville and Amiens gravel-beds. No logical proof can 
be adduced that the peculiar shapes of these flints were given to 
them by human hands; but does any unprejudiced person now 
doubt it? The evidence of devsign, to which, after an examina- 
tion of one or two such specimens, we should only be justified in 
attaching a probable, value, derives an irresistible cogency from 
accumulation. On the other hand, the im])robability that these 
flints acquired their peculiar shape by accident becomtjs to our 
minds greater and greater as more and more such specimens are 
found ; until at last this hypothesis, ah hough it cannot bo di- 
rectly disproved, is felt to be almost inconceivable, except by 
minds previously ‘possessed’ by the ‘dominant idea’ of the 
modern origin of man. And thus, what was in the first instance 
a matter of discussion has now become one of those ‘ self-evident’ 
propositions w'hich claim the unhesitating assent of all whose 
opinion on the subject is entitled to the least weight. We pro- 
ceed upwards, how ever, from sueh questions as the common sense 
of mankind generally is competent to decide., to those in which 
special knowledge is required to give value to the judgment ; 
and thus the interpretation of Nature by tlie use of that faculty 
comes to be more and more individual, things being perfectly 
‘ self-evident ’ to men of special culture which ordinary men, or 

I 
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men whose training has lain in a different direction, do not 
apprehend as such. Of all departments of science, geology 
seems to me to be the one that most depends on this specially- 
trained ‘ common sense,’ which brings, as it were, into one focus 
the light afforded by a great variety of studies — ^physical and 
chemical, geographical and biological — and throws it on the pages 
of that Great Stone Book on which the past history of our globe 
is recorded. And while astronomy is of all sciences that which 
may be considered as most nearly representing Nature as she 
really is, geology is that which most completely represents her 
as seen through the medium of the interpreting mind, the mean- 
ing of the phenomena that constitute its data being in almost 
every instance open to question, and the judgments passed upon 
the same facts being often different, according to the qualifications 
of the several judges. No one who has even a general acquaint- 
ance with the history of this department of science can fail to see 
tliat the geology of each epoch has been the reflection of the 
minds by which its study was then directed ; and that its true 
progress dates from the time wdieu that ‘ common-sense’ metliod 
of interpretation came to be generally adopted which consists in 
seeking the explanation of past changes in the forces at present 
in operation, instead of invoking tlie aid of extraordinary and 
mysterious agencies, as the older geologists were wont to do.” 

Having thus contrastcal the different methods of “ interp^reting 
Nature,” in astr(moniical and in geological investigations, Dr. 
Carpenter applied himself to the metaphysical inquiry concerning 
the origin of our ideas of matter and force. He summed up his 
argument in the following terms: — “Since it is universally ad- 
mitted that our notion of the external world would be not only 
incomplete, but erroiunjus, if our visual perceptions were not 
supplemented by our tactile, so, as it seems to me, our interpre- 
tation of the phenomena of the universe must bo very inadequate 
if we do not mentally co-ordinate the idea of force with that of 
motion, and recognise it as the ‘ efficient cause ’ of those pheno- 
mena — the ‘material condition’ constituting (to use the old 
scholastic term) only ‘their formal cause.’ And I lay the 
greater stress on this point because the mechanical philosophy 
of the present day ti'iids more and more to express iteelf in terms 
of motion rather than in terms of force — to ])ocome kinetics 
instead of dynamics. Thus, from whatever side we look at tliis 
question — whether the common sense of mankind, the logical 
analysis of the relation between cause and effect, or the study of 
the working of oiirowm iutellocts in the interpretation of Nature, 
we seem led to the same conclusion — that the notion of force 
is one of those elementary forms of thought with which we can 
no more dispense than wo can with the notion of space or of 
succession. 

“ I shall now, in the last place, endeavour to show you that it 
is the substitution of the dynamical for the mere phenomenal 
idea which gives their highest value to our conceptions of that 
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order of Nature which is worshipped itself as a god by the class 
of interpreters whose doctrine I call in question. The most 
illustrative as well as the most illustrious example of the dif- 
ference between the mere generalisation of phenomena and the 
dynamical conception that applies to them, is furnished by the 
contrast between the so-called laws of planetfiry motion dis- 
covered by the persevering ingenuity of Kepler, and the inter- 
pretation of that motion given us by the profound insight of 
Newton. Kepler’s three laws were nothing more than compre- 
hensive statements of certain groups of phenomena determined 
by observation. The first — that of the revolution of the planets 
in elliptical orbits — was based on the study of the observed 
places of Mars alone ; it might or might not be true of the other 
planets ; for, so far as Kepler knew, there was no reason why 
the orbits of some of them might not be the excentric circles 
which he had first supposed that of Mars to be. 8o Kepler’s 
second law of the passage of the r.adius vector over equal areas 
in equal times, so long as it was simply a generalisation of facts 
in the case of that one planet, carried with it no reason for its 
applicability to other cases, except that which it might derive 
from his erroneous conception of a whirling force. And his 
third law was in like manner simply an expression of a certain 
harmonic relation which he had discovered between tlie times 
and <the distances of the planets, having no more rational value 
than any other of his numerous hypotheses. Now the Newtonian 
‘laws ’ are often spoken of as if they were merely higher gener- 
alisations in which Kepler’s are included ; to me thi'y seem to 
possess an altogether different character. Por, starting with the 
conception of two forces, one of them tending to produce continu- 
ous uniform motion in a .straight line, the other tc'ndiug to 
produce a uniformly m*eelerated motion tow'ards a fixed point, 
Newton’s wonderful mastery of geometrical reasoning enabled 
him to show that, if these dynamical assumptions be granted, 
Kepler’s phenomenal ‘laws’ being necessary consc(]uences of 
them, must he universally true. And, while that dcaiionstration 
would have been alone suflScitmt to give him an imporishablo 
renown, it was his still greater glory to divine that the fall of 
the moon towards the earth — that is, the deflection of her path 
from a tangential line to a,n elli})se — is a ])henomeiion of the 
same order as the fall of a stone to the ground; and thus to show 
the applicability to thcentin; universe of those sim})h! dynamical 
conceptions which constitute the basis of the geometry of the 
‘ Principia.’ 

“ Thus, while no ‘law’ which is simply a generalisation of 
phenomena can be considered as having any coercive action, wo 
may assign that value to law^s wdiich express the universal con- 
ditions of the action of a force the existence of which we learn 
from the testimony of our own consciousness. The assurance wo 
feel that the attraction of gravitation must act under all circum- 
stances according to its one simple law is of a very different 
12 
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order from that which we have in regard (for example) to the 
laws of chemical attraction, which are as yet only generalisations 
or phenomena. Yet, even in that strong assurance, we are 
required by our examination of the basis on which it rests to 
admit a reserve of the possibility of something different — a 
reserve which we may well believe that Newton himself must 
have entertained. A most valuable lesson as to the allowance 
we ought always to make for the unknown ‘possibilities of Nature* 
is taught us by an exceptional phenomenon so familiar that it 
does not attract the n(>tice it has a right to claim. Next to the 
law of the uiiiversul attraction of masses of matter there is none 
that has a wider rantre than that of the expansion of bodies by 
heat. Excluding water and one or two other substances, the 
fact of sueh exj)ansif)n might be said to lie invariable; and, as 
regards bodies whose gaseous condition is known, the law of ex- 
pansion can l>c stated in a form no le.ss simple and definite than 
the law of gravitation. Supposing those exc(*]»tions. then, to be 
unknown, the law would la* universal in its range. Eut it comes 
to he discov(‘re(l tlnit water, M’liil.st confonning in its expansion 
from deg. u])Wards to its boiling point, as also when it passes 
into steam, to th(' s}»ecial law of ( Xjiansiim of vajxiurs, is excep- 
tional in its exjtansioti also from oh A deg. downwards to its 
freezing point ; ami of this failure in the universality of the law 
no ratio)ialf can he given. Still more .strange is it tli.at by dis- 
solving a little salt in wat<T we should remove this e.xcc'ptioual 
peculiarity; for sea-wat<T continm*.s to contract from 39 J deg, 
downwards to its freezing point 12 th‘g. or 14 deg. lower, just as 
it docs with reduction (►f temjieraturc at higher ranges.” 

In coiu'liision. Dr. (Carpenter ob.served ; — “Thus, from our study 
of th(' mode in which we arrive at th<)S(‘ conci'ptioiis of the 
onlerly seinience observable in tin* phenomena of Nature which 
we call ‘ laws,’ wt* are led to the conclusion that they are human 
con(c]ttions, subject to human fallibility; and that they may or 
may not ('X])ress the ideas of the great Author of Nature. To 
set u]) these laws as self-acting, and as eith(‘r excluding or 
n'lidering unnecessary the ]»o\icr which alone cjin give them 
effect, jq'pears to me as arrogant as it is unjdiilosophical. To 
speak of any law as ‘ regulating’ or ‘ governing’ phenomena is 
only p(‘rmis.sible on the assurnj'lion tliat tluf law is the expression 
of the modus o/iiruudi of a governing ]>ower. I was <mce in a 
groat city winch for two days was in the hands of a lawless mob. 
I\Iagisterial authority was suspended by timidity and doubt; the 
force at itscommaiul w.is p.’iralyseil by want of resolute direction. 
Tlie * laws’ w'ere on the statute-book, but there was no power to 
enforci' them. And so the powers of evil did their terrible work ; 
:ind fire and rapine continued to de.str«»v life and prv)pcrty with- 
out ch(‘ck, until new power came in, when the reign of law was 
restored. And thus we arc Icil t(» the culminating point of man’s 
intellectual interpretation of Nature — his recognition of the unity 
of the power of which her phenomena are the diversified mani- 
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festations. Towards this point all scientific inquiry now tends. 
The convertibility of the physical forces, the correlation of those 
with the vital, and the intimacy of that nexus between mental 
and bodily activity, which, explain it as we may, cannot be de- 
nied, all lead upwards towards one and the same conclusion, and 
the pyramid of which that philosophical conclusion is tlie apex 
has its foundation in the primitive instincts of humanity. By 
our own remote progenitors, as by the untutored savage of the 
present day, every change in which human agency was not 
apparent w’as referred to a particular animating iiiteliigtmce. 
And thus they attributed not only the movements of the heavenly 
bodies, but all the phenomena of Nature, each to its own deity. 
These deities were invi'sted with more than liuman power ; but 
they w’ere also siipj^osed cap)able of human passions, and subject 
to human capriciousness. As the uniformities of Nature came 
to be more distinctly recognised, some of these di'ities were 
invested with a dominant control, while others were supposeil to 
be their subordinate ministers. A serene majesty was attributed 
to the greater gotls who sit ab<»ve the clouds; whilst tiioir 
inferiors might ‘come down to earth in the likcTiess of men.’ 
With the growlh of tlie scientific study of Nature the conception 
of its harmony and unity gained ever-increasing strength. And 
so, aihong the most enlightened of the Greek and Koinan philoso- 
phers we find a distiiiet recognition of the idea of the unity of 
the directing mind from whicli theordcrof nnture proccu'ds ; for 
they obviously believed that, as our modern jun't has o.vi)res8od 
it — 

All aro hut parts of one RtufK'udojiM whole, 

>Vhos(* body Nature and (lod the soul. 

The science of modern tinier;, liowever, lia^' taken a more special 
direction. Fixing its attention ex<‘l\isively on the order of 
Daturc, it ha.s separated itself wholly from theolotry, wliose 
function it is to seek alter its cause'. In this, .seietKi' is fully 
justified, alike by the entir<‘ inde|>endence of its objtHds, and by 
the historical fact tliat it has been continually hain))er('d and 
impeded in its search for tlu; truth as it is in natunf by the re- 
straints which theologians have attempted to impose upon its 
inquiries. But when seieiice, })assing beyond its own liirdts, 
assumes to take the place of theology, aiul si'ls uj) its oun con- 
ception of the order of nature as a. sutficient account of its aiuse. 


CI.OSTNn MF.KTINO. 

The President proposed the following grants of money for 
scientific purposes awarded by the Committei; of Recommenda- 
tions, the names of the members ])rofixed being tho.se entitled to 
call on the general treasurer for the respective amounts, and those 
with an asterisk prefixed being rea]»pointments : — Mathematics 
and Physics. — ^Professor Cayley, Matliematical Tables, £100; 
*Sir W. Thomson, Tidal Observations, £400 ; *31r. Brooke, 
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British Rainfall, £100; ^Professor Everett, TJndergronnd 
Temperature (£100 renewed), £150; *Mr. G. Griffith, Gaussian 
Constants (renewed), £10; *Mr. J. Glaisher, Luminous Meteors, 
£30; Mr. J. Glaisher, Efficacy of Lightning Conductors, £50 ; 
♦Professor A. W. Williamson, Testing Siemens’ New Pyrometer 
(renewed), £30; ♦Dr. W. Huggins, Table of Inverse Wave 
Lengths, £1 50 ; ♦Proh-ssor Tail, 'J'hermal Conductivity of Metals, 
£50. Chemistry. — ♦Professor A. W. Williams, Records of the 
Ppogr(*ss of Chemistry (£100 renewed), £200 ; ♦Dr. Gladstone, 
Chcrnic.'il Constitution and Optical Properties of Essential Oils, 
£30; Professor (Jriim Brown, 'J'emjKTature of Incande.scent 
Hodies, £50; Prohissor Crum lirowii, Elleetric Tensions of Gal- 
vanie BMtteri(“S. £25. Geidogy. — ^Professor Ram.say, Mapping 
Positions of Errutic Blocks and Bould<*rs (renewed), £10 ; *Sir 
(\ Lyell, Bart., Kent's Cavern Explorati(»n, £150; Sir J. Lub- 
bock, Ex}»loration of Srft.h' Cave, £50 ; ♦Mr. Busk, Fossil 
Elephants of Malta, £'25 ; ♦Prob'ssor Harkm^ss, Investigation 
of Fossil C'orals, £25; Mr. Carruthers, h'ossil Flora of Ireland, 
£20; ♦Professor Harkiiess. ('oll«*''i ion of Fo.ssils in the North- 
West of Scotland, £‘10; Dr. Brvc(‘, Eartlujuakes in Scotland, 
£20; Mr. H. Willet, the Sub-Wcahlen Kxploration, £25. 
Biology. — Colomd A. Lane P'ox, Forms of Instruetion for 
Travel I<‘rs, £25; ♦Mr. Stainfon, Re<*or(l of the progrei^’s of 
/oology, £100; ♦Sir li. Christ ison, A nlatronisni of the Action of 
Poison*;, £20; ♦iVofcssor Balfour, Effi*rt of tin* Denudation of 
Timber on tlx* Bainfall in North Britjiin (renewed), £20. 
Mt'clianii's. — *Mr. J{, B, Grantham, Treatnjeiit and Utilisation 
of Sewage, £100 ; ♦Mr. W. Fronde, Experimemts on Instruments 
for Mtiasuring tlx' Speed of Shij)s and Currents (£30 renewed), 
£50. Total, £2.025. 

“ Tliat tile Council be requested to take such steps as they 
deem desir.abit', to urge upon tlie. Indian Government the prepa- 
ration of a jfliotoheliograph and other instruments for solar 
observation, witli a view of assi.sting in the ob.scrvation of the 
transit of Venus in 1S74, and for the continuation of solar obser- 
NTition in India ; that Sir Henry Rawiinson and others lie a 
committee for the purpose of re{)resentiug to the Government 
the advisability of an i.ssm* of the one -inch Ordnance maps, 
printed on strong thin paper, each .dieet having a portion of an 
index map impressed on the outside to show its contents and 
those of the adjaeent sheets and th<‘ir number; also that these 
maps should be sold in all important towns, and, if possible, at 
several post-offices ; that Mr. Francis Gallon, &c., be a eom- 
mitt(‘e to consider and report on m.achineiy for obtaining a 
recoril of the roughness of the sea, and the measurement of the 
waves near shore ; that the Council be rexjuested to take such 
steps as they deem desirable to induce the Colonial Office to 
afford sufficient aid to the Observatory at Mauritius to enable 
an investigation of the cyclones of the Pacific Ocean to he cwirried 
on there, that, in the event of the Council having reason to be- 
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liere that any changes affecting the acknowledged efficiency and 
scientific character of the botanical establishment of Kew are con- 
templated by the Gorernment, the Council be requested to take 
such steps as in their judgment will be conducive to the interests 
of botanical science in this country ; that the Committee to effect 
the determination of the mechanical equivalent of heat be re- 
appointed ; that the Committee for fmming a nomenclature of 
units offeree and energy be re-appointed ; that the Committee 
for improving the methods of instruction in elementary geometry 
be re-appointod; that the Science Lectures and Organisation Com- 
mittee be re-appointed ; that Chandler Roberts and others be a 
Committee for the purpose of inquiring into the methods of 
making gold assays and stating the results tluTeof; that Pro- 
fessor Phillips and others be a Committee for investigating and 
reporting upon labyrinthodonta of the coal measures ; that the 
‘close time’ Committee be re-apjK)inted ; that the Commit- 
tee for promoting the foundation of zoological stations l»e re- 
appointed ; that the Committee for investigating the. amount of 
heat in thebh^od generated in the process of arterialisation be re- 
appointed ; that the Committee for investigating the fossil flora 
of Pritain be re-appointed ; that the Mt trie Committee be re- 
appointed; that Professor Cayley and others be a C<»mmittee t(» 
estimate the cost of constructing Mr. Pabbage’s analytical 
engine and to consider the advisability of printing tables by its 
means.” Tlie major and the local authoriti<*s and secretaries wore 
heartily and deservedly applauded for the perfection and sno- 
cesfl of their efforts, and high encomiums were also deservedly 
bestowed upon the President, Dr. Carpenter. 
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pbysiral Science. 

GREENWICH OBSERVATORY. 

In his address to tlie Board of Visitors, the Astronomer 
Royal makes the following important remarks ; — 

“The tendency of late discoveries and consequent discussions 
in astronomy has been, not to withdraw attention from the 
exact <lepart merits of astronomy, hut to add proatly to the 
public intortist in those which ani loss severely definite. And 
this has become sf) strong, tlint ] think it may well be a subiect 
of C(insidorritif»n by tin* Board of Visitors whether observations 
bearing!: upon wjine of those trains of discovery should not be 
incliuh'd in tin* ordinary system of the Observatory. 

“ The eriteria which, as ajtpears to me, may be properly 
adopted in the selection or rejection of subjects of observation, 
are these. Oljservations which can be made at any convenient 
times, which d<i not recpiirc teh’seopcs of the largest size, and 
wliich do not im]>ly constant expense, ougjht to be left to privtite 
observers. Observations which demand larper teloscopt^s. and 
especially observations which must be carried on in continual 
routine and willi considerable expense, can only be maintained 
at a juiblic observatory. Tlie claims of (tach subject must bo 
separatc'ly considered ; but there can he no douht that a very 
pow'crful demand for attention is made, when private jtersons 
have been induced to continue observations for a iongr time at 
considerable curnTit expense, and when plausible (‘vidence is 
p;iven of the coiiuwtion of results thus obtained with other 
cosmical (h*ments. 

“I think that (licse considerations exclude measures of double 
stars at tlu* Jtoy.il Observatory, but they leave an opening for 
the serutiuy of ludmhe, ]ilam*ts, &e., ami |H)ssibly (but I speak 
in doubt) of solar s}u*ctro.sco]tv. But I have no doubt that 
they fully sanction the undertaking: a coiitinuod scries of obser- 
vations of solar spots, 

“If the Board of Visitors should judgre tliat these observa- 
tions luipht to be taken u]i, I would reijuest them to observe 
that another assistant must be adtled to the Observatory Estab- 
lishment. For tlie present, little would be required in the 
natun* of instruments. 

“ The character of the Obsonaitory would ])o somew’hat 
clumped by tliis innovation, but not. as I imapino, in a direction 
t») W'hicli any objection can ]»e made. It would become, pro 
a physical Observatory; and possibly in time its opera- 
tions mipht be extended still further in a physical direction. 
There would be no ditficultv in niaiiitaininp its efficiency under 
the present sy.stem of superintendonce. 

“Indeed, the Observatory has lung been a physical Obser- 
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ratorj, by virtue of its Magnetical and Meteorological Depart- 
ment ; the systematic observations in which arc, as I believe, 
the best in the world. They remove all necessity of subvention 
by the Government to any other magnetical or meteorological 
observatory in this part of Britain .” — Mechanics Magazine. 

THE FLORENTINE OHSERVATOBY. 

A CORRESPONDENT writcs to the Timrs from Florence, under 
date October 30 : — “The weather in Florence has lately been so 
London-like .and so un-ltalian that I would and dare not 
venture to write until 1 could give a better account of it. To- 
day, for the iirst time for tl)e last three weeks or more, we have 
had a line day. Notwithstanding all the viohuit rains, the tein- 
per.'iture was exceedingly high for the .season of the yt'ar, and 
people went ab(mt wiping their brow.s and ejaculating ‘ CIu‘ 
caldo!' as they did when 1 left Iktc in .July. Ou Siuiday last 
a very interesting yiVe w.as given by the Municipality on the 
inauguration of the new observatory, placid on a very striking 
eminence from which in former times Galileo niiide most of his 
discoviTies. The' morning, as usual, was dull, muggy, and 
foggy. At about 11 o’clock I took a fiacre and drovi* up the 
Pog^io Irnperiale, and, taking a turn to tin* left, soon found 
myself in a string of carriages mounting the stei'p ascent. 
AVheii we got to tlie summit a glorious jianoram.a of Florence 
and the Vjilley of the Arno diseloseil itself, in s})it.e of the 
almost unnatural state of tln^ jitmosphen'. A band of music 
was playing lively airs, and just above us rose the observatory. 
The saruihs were c<»ngregaled in ;i not very largi* room, so full 
and so overpowei-iiigly hot that aeei'ss was mxl to impossible. 
Donati, the great star of the stars of Florence, and who was to 
have l>een the Ih’esident and great attraction of the ,/c^, wtis 
prevented from att«'iiding, as he had the day previously so hurt 
his leg by a fall that he was coiitined to his bed. 'i'his threw a 
damp over the proceedings of the day, which, had it not been 
for this, would have been most brilliant. The Municipio of 
Florence, Peruzzi at their head, had provided a sjileiulid buffet, 
or dejeuner a la fimrrhrftr^ for the whole of tin' guests invittd. 
The band W’as excellent, and the view su]'erb. I l>elievethat the 
Florentine Observ.atory is now on a. juir with any in Europe, 
and its position is iinrivalletl. vStrangers are now pouring in, as 
the railroads have been rejuiired. The Grand Duchesses Helen 
and Catherine of Kussia havt.* .arrival, and intend passing a 
month or so here. Gener;il Schenck, the Arneric.an Minister in 
London, w'as entertained at a large dinner-party by the American 
Consul, Mr. Graham, follow'ed by a grand reception and tv con- 
cert by amateurs of a veiw first-rate descrijition. Wo are all 
now living in hojx — viz., the hope of having better weather, 
for worse is iinf«jssible, and this, us they say here, is our ^tinica 
consolazione^ ” 



THE YEAR-BOOK OF FACTS. 


las 


PHYSICAL OBSERVATORIES. 

Colonel Strange has read a paper before the Royal Astro- 
Tiomical .Society in which he suj^ests the erection of National 
Obsen^atories for the study of the physics of astronomy. It is 
well known tliat our existing national observatories are almost 
wholly devoted to observ’ations intended directly or indirectly to 
subserve utilitarian purposes. It is the exception •when we hear 
from Greenwich, Ivlinbiirgh, or Dublin, from Cape Town, Bombay, 
or Madras, of observations made with the object of determining 
the pliysical eharact eristics of the sun or moon, planets or 
comets, st-iirs or star-cloudlets. Observ'ations of this kind are 
made (at pres(ujt) <inly in those observatories whicli we owe to 
the munificence of j»rivate persons. The bad effects of this 
arningement, so far as the progress of our knowledge of the 
heavenly bodies is conceniffd, are rd)vious. Much is done, 
indet<l, as It is. to advance that knowledge; but not nearly so 
much as might be done if the study of the heavens became in 
some sense a profession. Moreover, what is done is not syste- 
matic. Hundreds of the facts accumulated by individual 
ros(airoh are rendered ])ractically useless because they remain 
isolated. Yet again, researclms such as are at present under- 
taken are necessarily liable to abrupt termination, e^her 
througli the deatli f>f tliose engaged in them, or through cir- 
cumstjinces which may divert their energies into other channels. 
What Colonel Strange proposes is an arrangement by which 
these difficulties may be obviated. He urges that observatories 
shotdd be erected for the pur)K»se of pursuing systematically 
those researches wliieh are at present conducted enthusiastically 
enough, it may be, but spasmodic.ally. He wishes to see the 
student of the celestitil wonders freed from those agcmcies which 
at present disturb his progress — nay, not only rendered free to 
study the heavons, but ei\g;iged, by the very eirenmstaneo of his 
acci'pting office in a Goveriimeiil Observatory, to pur.sue such 
studies systematically. 

, We could wi.di tliat Colonel Strange’s case rested here. It is 
surely sufficient in these limes t/> show that, at moderate 
expense to th(* country, any department of pure science can be 
materially advanced, witliout attempting to indicate the par- 
ticular practical results -which may be expected to follow. 
.Science has esta])lished abundantly, during late years, her right 
to maintain absolute silence when the question “ Cui bono?” is 
asked of her. The gocnl will come in its own time and way, 
and will repay, more than amply, the exertions which have pro- 
cured it. We do not, therefore, fi)llow Colonel Strange in at- 
tempting to exhibit the study of the physics of astronomy in a 
utilitarian aspect. It may be that, as he says, the study of 
solar phenomena will throw light on the subject of weather- 
changee ; or, on the other hand, it may be that exertions directed 
to. this particular end will be thrown away. But this matters 
little. It would have been difficult half a century ago to point 
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out in what particular way the study of electricity, chemistry, 
photography, microscopy, and so on, would subserv'e the interests 
of mankind. Yet wc see that not in one way, but in hundreds 
of ways, this has happened. So it must be with every science. 
That practically useful results will be obtained from the syste- 
matic study of the physics of astronomy may be regardt'd as 
absolutely eortain, but the “when ” and “ how ” are almost as 
absolutely unknown. 

One word of caution, however, as to the way in which this 
astronomical project is submitted to governmeubil considera- 
tion. Nothing but mischief can accrue if the Astronomical 
Society is content ineroly to indicate the general requirements of 
astronomy, without pointing out the exact way in which those 
re<]uirements shmdd be met. In particular, the names of those 
should be indicated whom the Astronomical Society roganls as 
fit to take charge of observatories such as are proposed. It 
will be fatal, not merc'ly to the interests of the particular 
scheme wo are speaking of, but to Colonel Strange’s much wider 
general purpose, if in the absence of such guidaue(‘ Government 
should appoint persons wanting in the rc^quisite qualities — in 
zeal, or in steadiness, in soundness, or width of knowledge, in 
observing skill, or in tho power of combining and utilising 
observations already made, or (last, but by no means least) in 
the suavity of demeanour necessary to those who are placed in 
authority over others. We are inclined, iiuha'd, to ladieve that 
the Astronomical Society would do well to proceed tentatively 
in this matter; and to ask at present only for an oxtimsion of 
the work done in existing observatories. Gov('rnment could 
hardly refuse such grants , as would be requisite for this pnr)V)se ; 
and we liave no doubt whatever that the n-sults of the exten- 
sion would be such as to give that warrant which is at present 
wanting for the necessity of the wider scheme. To ask too 
much might at ])res(*nt be mischiev<ms, sinc(; there is the risk 
that nothing miglit bo granted ; or that when what was asked 
had been granted, astronomers might not be ready to make very 
good use of it . — Daily News. 


laiNAR OltJKCTS. 

The “Report on Lunar Objects suspected of change” has 
been read to the British Association by Mr. Birt,. As the last 
report dealt with the observations of the spots on the floor of 
the Crater Plato, from which it appeared that changes within 
the area of the crater had been in progress during the two years 
of observation, so the report presented to this meeting dealt 
with the observations of the streaks and the colour of the floor. 
The principal result of the second discussion appeared to be 
that changes in the appearance and luminosity of the streaks 
had been detected, and those changes were of such a character 
that they could not be referred to changes of illumination, but 
depended upon some agency connected with the moon itself, 
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while the colour of the floor was found to va^ as the sun 
ascended in the lunar heavens, being darkest with the greatest 
solar altitude. The report was accompanied with curves from 
which the relation of the sun’s altitude to the various degrees of 
tint observed on the floor, as of cause and effect, was readily 
deducible. These reports on the appearances of the spots and 
streaks indiciite the strong probability that, if further observa- 
tions are undertaken, definite changes of an interesting character 
on the moon’s surface are likely to be discovered. 

niYSlCAL STATE OF THE SUN. 

M. Fayk has read to tlie Acndemy of Science a paper in 
whieli he endeavoured to draw a line between those tlieorios of 
the Hiij) whicli miglit be considered plausible, and those which 
should l)e definitely discarded as worililess. The hitter, in his 
opinion, are the following: — 1. Tlint the sun has an inner 
dark and cold nuclciiis ; 2. That there exists under the photo- 
sphere a first envelope of clouds reflecting light; lb That 
there are internal eruptions which, by rending asunder this 
first stratum and the atmosphere, produce the spots observed 
on tile solar surface ; 4. That there is a vast and powerful 
atniospliere similar to ours beyond the photosphere, with a 
regular refmeting aetion ; />. Tiiat there are formed therein 
great eurnmts descending with sufficient force to break through 
the pliolospliere so as to cause spots t hereon ; 6, That the sun 
has any great currents moving from the poles to the equator, 
and r/<r verm ; 7- 'I’hat the solar atmosphere is periodically 
traversed by aiiythiug like our trade winds ; 8. That it has 
dark clouds; and 9. That any Idack scoria* are floating on the 
photosphere. The questions M. Faye thinks not sufficiently 
elucidaicd for the present are tliesi'i-'l. The infiuenee of the 
general rotation of the sun on t lie, gyration of the spots ; 2. Why 
the latter, having considerable duration, are confined to within 
eight and thirty deg. heliocentric latitude, aniUvhy there areabso- 
lulely none beyond the olst deg. of the same; '6. Why the spots 
are })eriodical ; and 4. Wh}* prtmiinences appear in the regions 
where there are no spots. The points he considers definitively 
established an* ehie.tly : — 1. The structure of the photos])here, 
such as rice-grains, thatch-work, willow leaves, &,c., denomi- 
nations commonly given, according to their shape, to the irrogn- 
hirities of tlie sun’s surface ; 2. Tlie solar rotation ; 3. The piri- 
duction and figure' of the spots, their general approach to a 
circular form, tlieir variability in shape and depth, their helio- 
graphic distribution, their motions in longitude and latitude, 
and gyration of tlieir own ; and lastly, 4. The tendency the spots 
possess to form gi’oups, the reddish colour they have at the 
bottom, the arrangement of the spots of the same group along 
solar parallels, and the phenomena of absorption recognised in 
them by spectrum analysis. — Galignani. 
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SOULB SPOTS. 

The Rev. F. Howlett, F.R.A.S., directs attention to alarg^e 
group of solar spots, distinctly visible to the naked eye, to bo 
seen in the sun’s southern hemisphere. It has now accomplished 
half the transit of the disc. The group, which might almost bo 
described as one large spot, so intimately are its various portions 
connected togethcjr, has a length of 172 seconds of arc by a mean 
breadth of 86 seconds, or, in other wonls, it is 77,000 miles 
long and 38,000 miles broad, affecting, therefore, no less than 

2.995.000. 000 square miles of the sun’s surface. Another long 
group, or rather succession of small groups (also in tlui southern 
hemisphere), extends to a length of 290,250 miles, or just one- 
third of the solar diameter ; but its western portion has already 
reached the sun’s limb, and therefore is beginning to pass oft tho 
sun’s disc. Two smaller sjtols lie in tin* northern hemisphere, 
and the total area affect ( kI by s})ols is not much short of 

4.000. 000.000 square miles. Such solar disturbances, thougli 

not of frequent occurrence, have be(5n rivalled on more than one 
occasion during the last three or four years, and notibly during 
the month of August, 1870, and the unusual freqiumcy and 
intensity of meteorological disturbances on the earth's surface 
dui*ing the period just mentioned— the droughts, the rains, the 
thunderstorms, the cyclones, <S:c. — are ])roba.l)ly more or less 
directly connected with these remarkable disturbances of the 
solar surface. 


MB. HIND ON SPOTS IN THE SUN. 

In a letter to the Tiutcs, Mr. Hind, Mr. Hisliop’s 0]>serva- 
tory, Twickenham, says: — “Among the ahtronomical o!»serva- 
tions upon record which have not as yet rtu'eived a satisfactory 
explanation arc those relating to s})Ots upon the sun’s disc, which 
have traversed it much more rapidly than tin; oniinary solar S}H)ts. 
In several cases these quickly-moving sjxjts arc described as 
round, black, and sharply-dctincd, like tiie planet, Mercury in 
transit, and hence the suspicion has arisen that, one or more 
planetary bodies are revolving round the sun within the orbit 
of Mercury. M. Le V'errier, from theoretical considerations 
founded u]»on an unexplained motion in the line of a])sides of 
this planet’s orbit, has inferred the existence of a zone of 
asteroidal bodies within it. 

“I have lately examined these observations w'ith the immediate 
object of ascertaining whether it were possible to obtain a clue, 
however rough, that might lead to a rediscovery— on the suppo- 
sition that an unknown planet exi.sts at no great distance from 
the sun. In more than one instance the observations appear 
to refer rather to a comet than to a planetary body, and the 
bright comet of 1819 would seem to have been remarked in its 
passage over the sun’s disc at tho end of June by Canon Stark 
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at Augsburg, and probably by Pastorff, near Dresden (though his 
ol st rvation is confused). But on the other hand, it appears 
highly improbable that a comet projected upon the sun’s disc 
■would present the round, well-defin^ figure which several ob- 
servers have noted, and particularly so that it would appear black 
like the planet Mercury w’hen passing over the sun. It is in- 
credible that so many persons cfin have been deceived as to the 
rapid motion of tbe.se .suspicious objects, and the only conclusion 
that we can arrive at, unless the observations are altogether re- 
jected ('quite an inadmissible proceeding), a]>pesirs to be that we 
have not yet brought into harness all the inferior planets that 
esist. 

“In the course of my inquiry I have only met with one instance 
wherein there apjiears any ground for a prediction which 
might pf).sKibly lead to tin* njcovery of the object to which the 
ohservatioiiK relate. Small, black, circular, well-defined bodies 
are reported to hav(‘ been on the sun’s dise by Dr. Loscarbault, 
at Orgei*(^s, in hrance, r»n JVlareh 2G, 1859, and by Mr. Lummis, 
at Manchester, on March 2b, 18G2, and it is a .suspicious cir- 
cumstance. that the elements as regards the place of the node, 
or })oint of intersection of the orbit with llie eelij)tic, and its 
inclination then^to, as worked out bvM. Valz, of Marseilles, 
from the data I (,i(i(luctd from a diagram lorwarded to me by 
Mr. Lummis, are strikingly similar to those foundeil by Ml Le 
Verrier upon the ob.s(Tvation.s, such ns they were, of Dr. Lescar- 
l)uult. It is true if flic pJaee of the node* and inclination were 
precisely as givi n )»y this astronomer, the object which was seen 
upon the sun’s <li.sc on the 2Gth of March could not have been 
proj(\‘ted upon it as early a.s tlm 20tli of March. But, consider- 
ing till- exceedingly rough natun* of the observations upon which 
he had to rely, pcrliaps no stress need he jdaced upon the cir- 
cumstance. .Now the period of revolution asssigneci by M. Lo 
Verrier from the ol/servations of 1859 was 19'7b <lays. Taking 
this as an apjtroximate value of the true jteriod, 1 find, if we 
su])post' 57 revolutions to have been perfornuid between the ob- 
servations of Dr. Lesearhault and Mr. Lummis, there would 
result a period of 19-81 days. On eoinparing this value with 
the previous observations in March and in October, when the 
same (»hjcct miglit have transited the .sun at the opposite node, 
it is found to lead to October 9, 1819, us one of the dates when 
the hypothetical }^lanet should have been in conjunction with 
the sun. And on tliis very day Oantm Stark has recorded the 
following ob.servatiuii — ‘At this time there appeared a black, 
well-defined nuclear spot, quite circular in form, and as large 
as Mercury. This spot was no more to be seen at 4.37 p m., and 
I found no tKice of it later on the 9th, nor on the 12th, when 
the sun came out again.’ The exact time of this observation is 
not mentioned, but a)>pe.ars likely to liavebeen about noon, one (jf 
Stark’s usual hours fiu’ examining the solar disc. Hence Idedtice 
a corrected period of 19*812 days. If such a planetary body 
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exists, on the supposition that it was remarked upon the sun in 
1819, 1859, and 1862, this period would probably not be much 
in error ; and if we suppose the orbit to be circular or nearly so, 
with the approximate knowledge w’e have of the place of the 
node and inclination of the orbit, we maj’ venture upon a pre- 
diction of the times of the greatest elongations from the suii 
eastward and westward, and the positions of the hypothetical 
body at these times. I h.ave before me places so calculated for the 
times of the greatest elongations during the next few months, 
upon which it is proposed to institute a search at this Observa- 
tory, using the same means by which we succeeded in bringing 
out the first comet of 1847 near its perihelion, at noon-day, and 
less than three degrees from the sun’s limb. I refrain, however, 
from giving publicity to these predictions, in the fear of causing 
a number of observers to lose much time in searching for a body 
which may have no existence except in my own imagination. 

“1 will, nevertheless, suggest that oiithe 24th of March next a 
very close watch be kept upon the sun’s disc. With the period 
I have inferred a conjunction with the siin would occur about 
10 a.m. on that day, but it will bo desirable to exteml theperied 
of observation through the whole 24 hours, and on this ai'count 
the aid of observers on distant meridians will bo important. If 
the hypothetievd body is not found u}K)n the sun’s disc at that 
timS, it will be, I think, a suftieient ])roof that my surmises are 
incorrect. 

“In the circum .stances I Iiavo here deserihed consists the only 
clue I have been able to discover to a }M»ssiblo recovery of one. of 
these suppfjsed plaiu'tary bodies. It is obvious that the ol)ject 
seen upf>n the sun in March cannot, with its appaituit inclimition 
of orbit, be indeiitical with that seen near Midsiuiinu'i’, 1847, in 
the metropolis by Mr. Scott, the (Uiamberlain of London, and 
at Wliitby by Mr. Wray, the eminent optician, nor yet that re- 
marked by M. Coumbary at Constantinople in May, 1805.” 


SOLAU SI’KC'TUOSOOPY. 

A Gkrman savant, M. Kayser, of Lautzic, has invented an 
apparatus for facilitating spectroscopic observations *if the Solar 
protuberances, which, as is well known, are sonn what ditlicult 
when it is desired to follow the Sun’s contour with one eontinu- 
ous motion. He interpolates, between the (y(;-])iece and the 
spectroscope, an intercalary tube, graduateil (Ui its periphery, 
with a revolving ring, which is moveahlo, and carried by a disc 
set in motion by a screw oj)erating radially ; aiul the spectro- 
scope is fixed tixcentrically upon the disc at tlie distance of tlio 
solar semi-diameter. The wLole arrangement is maintained in 
equilibrium by a counterbalance w’eight : and the disbineos from 
the axis of rotation can be suit;d)Iy adjusted, comrurreiitly with 
any variation of the zenithal distance of the instrument. 
Suitable arrangements are provided for photographing the pro- 
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tuberances, and a clock-mo%'ement enables the observer to follow 
the apparent motion of the Sun ; the whole being capable of 
examination and adjustment, so as to secure that the apparatus 
correctly follows the same bright or dark line. 

POCKET SPECTROSCOPE. 

M. Hofmann, 3, Kue dc Buci, Paris, has perfected a very 
convenient form of Spectroscope that can be carried in the 
waistcoat jK)cktit, and is yet capable of really wonderful effects 
oorisid(!ring its diminutive size, producing a large and brilliant 
spectrum, the violet rays of which extend far Ix youd the line 
G. It has a lens of rock crysUil, with perfectly Hat parallel 
faces at each end to keep out all particles of dust, &c. The 
organ of dispersion and analysis is a compound prisnioid formed 
of three- alternating prisms, one, of the most powerfully dis- 
persive flint-glass that eun be procured, between two reversed 
prisms of crown, the angles being specially and skilfully 
arranged. Tin; condnnation is completed by an ordinary com- 
j)ound doublet lens, of suitable. b»cal length. 


STUANOK STKLIAR SPECTUl’M. 

PnoFEsson pKsi'Hiiii announces to the l^irls Academy his 
observation of an extraordinary Stellar Spectrum, “ not hitherto 
noticed, so far as In- knows,” on t))e night r)f December 24th, 
1871, at the Boyal (Observatory, Madras. He was examining 
the spectra of tin' stars in the Southern Ooss, the ship 
Argo, &c. Among others, he obser%’ed the stiir y Argus, a 
large third magnitude (or small 2nd) double star on the pre- 
ceding iiodult; of tile fan-like expansion in whieli the Milky 
Way, after crossing Puppis, terminates abruptly in Vela. The 
spectrum of this star “presents,” he says, “no wx-ll-marked 
dark line, but here and there several bright lines, amongst 
which one can distinguish a somewhat bright line in the orange 
red, two very bright aiul broad lines in the yellow*, and one 
much more intense and much broader in the blue. These lines 
stand out on a somewdiat faint continuous spectrum. The 
orange-red line liiss between the twa> lines C and I), being 
removed from D by about a third of the distance C D. The 
first yellow line probably coineides with the line D, and is 
separated from the second (as broad us the first) by a nearly 
dark zone, having about one-half tlie breadth of the said bright 
lines. The fourth line is about half as large again as the 
yellow lines, and tails between the lines F and G, at a distance 
from F equal to almost j^th of the disbince F G. Its bright- 
ness is very intense. Over the whole of the spectrum, and 
especially in the part between the yellow* lines and the blue, 
several bright lines are found, but they are fine and very faint. 
As the spectroscope had neither micrometer nor scale, I have 
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not been able to take exact measurements of the breadth and 
position of these bright lines, and I have only approximate 
data, which I consider insufficient to determine the substiiiice. 
or glowing gas, to which thej’ belong. On the night of January 
t)th, on the Indian OceJin, on board the Indosian, I re-observed 
the spectrum, and 1 found it sensibly the. same as it had 
appeared at Madr.is.” It should be noted that the presence of 
bright lines in stellar spectra has been already recognised by 
Huggins in the case of 7 Cassiopeije and 3 Lvr;e. Here the 
lines are C and P', and piv>bably a bright line close by 1) (D*) ; 
but as to this yellow lino Huggins is not certain. In the won- 
derful variable star 77 Argus, Le Sueur, with the great Mel- 
bourne telescope, saw, as bright lines, C, h, p', a yellow line near 
to D, and the most intense of the nitrogen lines. Possibly, 
Respighi may have misjudged the position of the lines he 
observed, so that the speetriini of 7 resi inbles the spectrum of 77 
Argus. The whole region, including these vstars, is full of 
interest, as well on account of its remarkable ri(*lin(‘ss in stars, 
as of the peculiar configuration of the Milky Way there. 

THE STAR-DEPTHS. 

Mji. Richard A. Proctor. P>.A., in his tliird lecture at the 
Royal Institution, said that, ha.ving discussed tli(> magnitude of 
the stars, their constitution, and the varieties of tluu’i* structure, 
he should now consider fh(*ir arrangenu'rjt in sj»aee, or what 
might be called tlui architecture of the sidereal utiiverst'. He 
expressed his opinion that the facts revealed during r(u*ent 
years were o])posed to tiie existing theory of a griuTally equable 
scattering of tin- stars, an<l lie conceived that they were 
markedly aggregated in certain [>a,rts of tin* galaxy and segre- 
gated in others. Plven among the .stars visible to the naked 
eye such peculiarities of arrangement are disci'mible, and the 
calculated odds against this being <lue to mere chance distribu- 
tion may be npresented by tins pro|*orlion of a miinber <'oiitain- 
ing 136 digits to unity. In reference to tlie star-gangings of 
the Herschels, Mr. Proctor pointi'd out that not only w(Te they 
quite inexplicable without acei'pting th<‘ ' griiKj^loiie tli(i<try,'’ so 
often put forth in our text -books of astrononiy. blit that they were 
admitted by the Ilersclieis theni.selves to be a mere beginning — 
an example of a method, not a compli'te si rios of researches, 
since they included but a very small portion of the heavens. 
Wo require complete .surveys, with telescopes of many different 
orders of power. The results of the labours of W. Struve do 
not accord with the views of the Herschels ; and he cerhiinly 
pushed the method of average-taking to the verge of audacity, 
if not be3’’ond it, in conceiving the stars t<» be on a zone .30 deg. 
wide (more than a fourth part of the whole lieaveiis), spread 
into a thin disc, having the sun at the centre. Mr. Proctor 
asserted that, in the present state of the science, it was unsafe 
K 
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to pjiss so many steps beyond the Ixmnds of actual knowledge ; 
and he advocaUid tlui plan of surface-charting, as less calculated 
to mislead than statistical enumeration. Adverting then to the 
stellar motions, he stated that when these are charted whole 
groups of st:irs are found to be drifting through space with 
almost inc<»iiccivable velocil}'. He agrta*d with Sir John 
Herschel and others that there was but imperfect evidence for 
IVIiidler’s theory of a ecutral >uij (in tin-. Pleiades), round which 
tho.whohi star systtun revolves; and he discussf^d the arrange- 
ment of the stars in jjrroups, showing peculiarities of colour, 
and other evidences of h.cal aL''i2:re;iation. Nearly thirty 
jiliofo^paj.ilis v^'ere exhibited during the lecture by meaus of 
the electric lamp. 


COMKTs AND MUTKi UiS. 

Onk of the most peculiar and interest ing of the many moot 
j'oiiits in the theory of celestial ]'hysics has quite recently 
rece.iv(!d an almost unexju’cted illusi i-alion. The ])oiiit in ques- 
tion relates to the nature and eon*'! it ul ion of Comets, and 
■whether tin re is or thrre is md any direct connection between 
comet irv bodies and thosi' otlur more fri^jnent and better 
known bodies. mele»u’s or shot.! ing stars, which may be taken 
to be synonymous with .aerolites. ' 

'Phe theory of tin- purely iH'biihais or gaseous constitution of 
comet'', arising <iul of the more gn neral theory of the mdailoiis 
origin of the Solar System, ;ind kindi'ed Stellar systems, has, 
with its panait. cojn<' to be regarded with disfavour by a section 
of })liysicists by no means small or iinim]>ortanl ; while, on the 
(illiei* band, llie contiMr\ t heory w liieli associates cunn'tary ap- 
jtcaraiK'es with iindeoric rings or (U’bit.-' has bei'U corresjiondingly 
gaining ground. It is not our j)urj*ose here to <liscuss tlu' ques- 
tion (*f whether of the two be the mor<‘ plausible and correct : 
but simply to recoi'd some n-ecntly ol»>ervt'il phenonn'iia which 
may fairly be t'laimed, by s(ir(h//.'< of the niett'orii* school of d(x:- 
trim-. as emit ribiitiftg to e.slabli^h the validity of their views. 

'I'lie <laily jiapers have teemed of late with notices, from all 
]>arts, of a remarkable dis]ilay of nudeors c(mimeiicing on the 
liTlh of November “AVediM'sday I'veiiing- continued on the two 
following days, at least, and still nott'd by one observer on the 
evening of i>eeember 1st (Sunday). Mr. Ik J. Lowt', t>f High- 
lield House ( tbsei-vatorv. Ncdtiiigham ; Profes.sur A. S, Herschel, 
of Newcasi le-oii'dyne ; ]VIr. W. F. Iteiiniiig, of Pristol ; Pro- 
fessor (Irani, of (Haj'gow ; and other ob.servors, have communi- 
cated the results of careful observations tlicrcou. 

The dis])lay wais, so far as weather permitted, general, over 
this island, and at least one foreign record, from Pau, has 
reached England, to be followed prolwbly by more specific 
accounts from some of the many eminent foreign astronomers 
who vie with English observers in keeping vigilant watch and 
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ward over all celestial phenomena. The radiant point, or centre 
of emanation and clivergrence of the meteor-group, is stated to 
have been easily recognisable, as being in the immediate neigh- 
bourhood of the stars Beta and Gamma Andn)mod!b ; indeed 
Mr. Denning assigns its exact position as at Ih. oGm. Eight 
Ascension, and 46 degrees North Declination, nearly coinciding 
with Mr. Lowe, who assigned a circle of 1 degree in diameter, 
the centre situated in 2h. 45m. E.A., and 46° LV N. Decl. 

This meteoric shower is not only distinct from the ordinary 
November meteors, known as “Leonides,” from having their 
radiant point in Ijco, in time of occurrence, but in place of 
origin It is noteworthy that similar showers have previously 
been observed about the same date, nobibly in 1798, w'itii which 
these may be identified. 

It is, therefore, sought to establish a connection between these 
meteoric jhenomeiia and the well-kin>wn comi t of Biela, which, 
discovered to be a cornel of short ])eriod in 1826, revolving 
round the Sun in an elliptic orbit in about 6;| years, had sinco 
been regularly observed and come to ]>e counted among the 
known and regular constitmaits of the Solar Systian ; until, 
after its ])erihelion pa.ssag(! in 1852, its subs(‘{jn{‘nt returns have 
not been iiotetl, tlu* eoinet having mysteriously ilisa]»peare(.l, and 
therel»>^ forfeittHl its ]>lace among the various and varied Satellites 
of the Sun. —NccItu/ncs' Mac/a^zh/r. 

KNCKlfs COMKT. 

Tiik American Jdurnal of Silence for lo-bruary has a paper, 
by Professor 0. A. Young, “ On Eneke’s (h>inot.” It contains a 
statement of t.lui inleri'sting fact, that on tiui ('.veiling of Dtuami- 
ber 1, 1871, the cornet pass(‘d centrally over a star ol‘ tlie 9t li 
niagnituJe. “The star did not aj>p(!ar to he (lininu'.d in tho 
slightest degre^e.” This is a striking jiroof of tin' extreme 
tenuity of eometary matter. This jouriia! is unusually rich in 
papers of geological interest. Ih-ofessor Sterrylliint continues 
his “ Notes on Granitic l\oeks,” whih; the. address which he 
delivered before the American Association at Indianapolis is 
reviewed liy Mr. J. 1), Dana. By permission of tiie tSecretary 
of tho Interior, an article “On tin; Hot Sju’ing.s and G('3 ’S(ts of 
the YellowstoiU! and Firehole Rivers," by Mr. E. V. Haulm, is 
published, with exjilaiiatorv notes. ''flie (h'serijit ion giv<‘n of 
some of the mud'S])rings and geysers .^liow tln'ni to la; arruaigst 
the grandest of natural ]>)n'noniena. Tlie Governinf'Ut, I)epart- 
ment of the Interior, has issued maps of this interesting district, 
beautifully executed. 

TIIK AP()CltYrHA.L COMET. 

Weak people have been alarmed, and many still weaker 
people made positively ill, by an aimounooment which has ap- 
peared in almost all the newspapers, to the effect that Professor 

K 3 
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Plantamour, of Geneva, has discovered a comet of immense size, 
which is to “ collide,” as our American friends would say, with 
our planet on the 12th of August next. We fear that there is 
no foundation whatx*.vpr for the rumour. In the present state of 
science nothing could be more acceptiible than the appearance of 
a good large comet, and the nearer it comes to us the better, 
for the spectroscope has a long account to settle with the whole 
genus, which u]) to this present time has fairly eluded our grasp. 
But it is not too much to suppose that the laymen in these 
matters might imagine that disc-overy would be too dearly 
bought by tlic ruin of our planet. Doubtless, if such ruin were 
poHsil>le, or, indeed, probabh — but let us discuss this point. 
Kepler, wlio was v^ont to say that there are as many comets in 
the sky as fishes in the ocean, has had his opinion endorsed in 
later times by Arago, who has estimated the numWr of these 
bodies M'liieh traverse the solar system as 17,500,000. But 
what follows from this? Surely that comets are very harmless 
bodies, or we should have suffenxl from them long Ix'foro this, 
even if we do not admit that the earth is as old as geologists 
would make it.. But this is not all. It is well known that 
some among their nunibor, which have withal put on a very 
portentous ap])eara.nce, are merely the celestial equivalent of 
our terrestrial “windbags” — brought down to their proper level 
they would have slirunk into very small dimensions indeed. 
But there is more comfort still. The comet of 1770 positively 
got so THiar to Jupiter that it got entangled among his moons, 
the diameter of tJie smallest of which is only some 2,000 miles ; 
but the moons pursued their courses as if nothing had happened, 
while the comet was so discomfited by the encounter that it re- 
turned by an(»ther road — i.o., astronomically speaking, its orbit 
was entinily changed. While, last of all, in our corr(‘sy)ondence 
this week will be found one fact the more in favour of the idea 
that, in ISfil, we actually did pass through a comet. We have 
a suggestion for those weak ])e.o}>le who are still alarmed by 
these celestial portents, .and steadily refuse to acquaint them- 
solvcis with the most elementery work on astronomy, which 
Avould convince them how groundless their fears are. In India, 
during the last (id ipse, the pri(\sts reaped magnificent harvests 
frotn the offerings of tlie faithful. In England, pos.sibly, it 
would be consi(liT(‘d incorrect to make such offerings to the 
priest ; but let tluan still be made— to the Koyal Astronomical 
Society. In this way the English Philistine would approach 
nearer the standard of his less civilised brother ; science would 
be benefited, and, doubtless, the omen would be averted — at all 
events, they always have been. — yature. 

DAYLIOIIT METEORS. 

On May 4, 1872. a splendid meteor wjis seen in broad day- 
light at Thyetmyo, in British Burinah, about 1,000 miles from 
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Bangoon, on the river Irrawaddy. It is a frontier station, not 
to be found in the maps. It is thus described in tlie Tint's : — 
“ It appeared to bo not mure than 100 yards from the enrll), but 
in this we were possibly deceived ; I mean as to tlui distance 
from the earth. It must, however, have been a very short dis- 
tance, for it passed in front of, not behind, several rain clouds. 
It looked like a large ball of inolten iron at a white lieat, from 
which particles fell, or cornscations were shot ont, as it moved 
quite slowly along. It temdled very slowly, for we watched it 
easily as it passed along until hidden by some trees. It travelled 
from north to south, inclining very slightly towards the earth. 
As far as we could give a rough, hasty guess, it ap})eared to bo 
going not more tlian a quarter of the speed of a ciiimon ball. 1 
want to know, tlierefore, why a body which must have been 
very near the earth was not more affected by the fore(‘ of gravity. 
It was the most wonderful and beautiful sight 1 hav(' ever seen 
— though I have seen many tine meteors — and if I lived a hun- 
dred years I should probably never see such another.” 

SUPERAX>fITATKD COMKT. 

The Acte TIamn (Connecticut) VaUadium has tli(' following : — 
“On the evening of November 24, between 7.30 and 12.30 
o’clo<!k, were counted about 2o0 shooting stars, of wliieli over 
throe-fourths eradiatc'd from Gamma AndronK'dfe. Those 
meteoric bodies evidently form a ])art of what was formerly 
called Kiela's comet. In 1840 that Ixuly M’us sim-ii to divide into 
two comets, which at tluir next return in 1852 were 1,250, 000 
miles apart. Since that lime neither jujiiion of the eomet has 
been seen, tliongh (heirthinl passage of the ikhK* should have 
occurred about six weeks ago. Astreenoiiu'vs have been sus- 
pecting that it had enlindy gone to }tieees, and that it wenibl not 
again be se^eii. Sumlay evening w'ere seen, as aboves stated, 
about 2o0 fragments of the comet. A large rjuireber of observers 
would probably have been abb* to count 700 or 800 in the time 
named. The process of l»reakiug up has evidently been g('iiig on 
a longtime. Mr. Herrick saw, in 1838 (I)eeeml>er (>), (piito a 
number of the fragments, though ho did not then know that 
they had any connection with this or any comet.” 

THE METEOR COMET OF AUGUST. 

In a communication to the Times, on the remarkal>le dis- 
covery made in 1806 by 8ignor Schiaparelli, director of 
the Observatory of Milan, that the August meteors move round 
the sun in an orbit almost identical with that of a large comet 
which became visible in July 1862, Mr. Hind has given occa- 
sion to several sensational announcements founded upon the 
close approach of the comet to the eurtli's orbit, at the point 
where it passes from the north to the south side of the plane of the 
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ecliptic, at which point the earth arrives about August 10, when 
for many years past (indeed, since Professor Quetelet’s an- 
nouncement of the periodicity to the. Belgian Academy of Sciences 
in 1836) we have l)een accustomed to look for an unusual dis- 
play of shooting stars. A few remarks may not be inopportune 
at the present time. 

The second comet of 1862, as it is usually termed, was first 
detected by Mr Tuttle, now of th(^ United States Navy, at the 
Observatory of Harvard College, Massachusetts, on July 18, in 
the constellation Cameloi)ardus ; and was subsequently inde- 
pendently discovered at Florence, Rome, and Copenhagen. It 
prfisente(l a very conspicumis a])pearai:ce in Corona Borealis and 
vicinity in the latter ])art of Augu.‘-t, exhibiting a tail variously 
estima1(i(l — according to clearness of atmospluTc — at from 25 deg. 
to 30 (l(‘g. in b'ngth. It was last seen in Furope, at Athens, on 
September 26 ; but was followed at the Koyal Observatory, 
Cape of Oood IIo]»e, till October 25, when it was lost to view in 
th(! southern constellation Ara. A few weeks after the discovery 
of tliecMiinet. it became evident that its path deviated sensibly 
from a parabola, tin*, curve in which, for facility of computation, 
it is usual to siij-puse these bodies to be Jiioving, and many 
comets show no apjireciable deviation from this curve, even 
during a long ]t('riod of visibility. \’ari()us elli])tic orbits wore 
a,.‘-'signed ; but the last and most, complete determination df the 
elements is by T*rofessor ()ppolz<‘r, of Vi(mna, one of the most 
accomplished calctdators f)f th(^ ]>resent day. Ho finds the 
])oriod (»f revolution t.o be 121.J years, and it is certain that this 
p(‘riod must be wry clos(' upon the true one. 

Now, it follows from Professor Oj^polzer's definitive calcu- 
lation of th(' (h'tncnts, that in 1862 the orbit of the corntd 
intersected the plane of the earth's annual ]>ath at a, })oint which 
was situate only 436.000 mih;s from our track — a circumstance 
sufficient., under certain conditions, to have brought about a 
collision (so to call it) betw'een the two bodies. In order, how- 
ever, that, this should be ]>o.ssible, the comet must have arrived 
at its least distance from the sun S( ton aft <‘r midnight on July 21, 
and in this case it ■would have encountered the ('.arth about noon 
on August 10. As it hapju'iied, the jtoirit of least distance from 
the sun was not attained till August 23, and when the. comet 
■was upon our track we were far in a.(lvance u})on our annual 
journey, and so osca]ted a meeting whieh astronomers wmuld 
probably have regarded with more interest than alarm. It is, 
of course, })ossible that at some past time a much closer ap- 
proach may have occurred ; but aft.er cari'fully examining the, 
various descriptions of comets — Furopean and Chinese ■which 
have descended to us, I have failed to discover any one that can 
be certainly identified with that of 1862. 

If w'e tjiko the orbit of the comet to represent that of the 
meteors we have th(' following numbers, which will serv^e for the 
delineation of their track round the sun: — 
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Units ^ ^ ^ Units 

Semi-axis major ‘24*o31 Perihelion distance 0 0C3 

Semi-axis minor 6-80o Aphelion distance 48*100 

Semi-parameter 1*888 


The above are expressed in units of the eartli’s mean distance. 
At least distance' from the sun the meteors travel with a. velo- 
city of 1,560 miles per minute, and at their greatest distaiue 
about 31 miles in the same interval. 

THE METKORIC SHOTVER. 

Mu. IT. W. Hollis, F.Il.A.S., writing from Keele, near New- 
castle, Staffordshire, says:—** On the evening of November 27 a 
fine display of meti'ors was obscTVod here. I obtained the 
assistance of mj* friend Mr. C. H. Teb])s, B.A., who observed 
the sky south of the zenith and the east and west points of the 
liorizons, while I watched the northern lialf of the* heavens. 
Prom 7.40 to 8.17 Greenwich moan time, we count(‘d 1,7-1 
meteors. The shower then became so continuous that w(' found 
it impossible to continue the eiiumeralioii. The radiant jtoint 
was, with rare oxct'ptions, between the eonstelbitions Persmis 
and Cassiopf'a, a significant fact, because it sliows tliat tht'se 
mi'teors are not a ynirf of tiie now well-known November meteor 
stream, whieh radiates from I^eo. They are, howevrr, elosely 
allied to the other recognis(ul meteor system tlirougli wliii-li the 
earth passes in August ; but J confess myself at a lu.ss to 
understand how we can hav(‘ a, radiant, point not sitnati'd nion^ 
or less exactly in the diri'clion towards wliieli tlie earth is 
moving at the time, wliert'as tin' ratliant 2)oint on the ('Veiiiiig of 
November 27 was situated uithin about 10 dogrocs of t.lu' jtoirit 
diametrically o]»posite tf) tlie sun. Tlu* velocity with wliich the 
meteors appeared to pass over the sky was the sane' in what- 
ever direction the. fligiit was iiaidc, and 1 am niiabb* to say that 
more went in any one dirr-i'tiori than in any f>llu'!r; still, at one 
part of the wati*h I did mako the note tliat those passing wtist- 
ward through and betwf'en Hr.sa IMajor and Lyra, wore more 
niimerons than those taking an <*asterl 3 ’ direction, but, continued 
observation did not, as I tliought, eonfirm this. J’roTii those 
cireiim .stances I infer that iJui aetuai vehtcily of the fliglit of 
these bodies was so great that the sju'ed of tlu' eartli, in its 
annual revolution, did not ]u*ar any sensible ]iro 2 )()rtion tlnreto. 

I am very much inclirn^d to the ojtiniiui tlia,t the me1('ors on tho 
evening of Novi'inber 27 did not belong to any of the meteor 
systems hitlu'rto reeognised. Many of tho mettiors left trains 
of orange and blue liglit, which contiuued for from on<' tx> thn^e 
seconds, but in no instance longer than that tame. Mr. Tebbs 
remarked, independently of myself, and 1 confirm tin* oliser- 
vation, that many meteors which appeariid most, brilliant on 
first starting from the radiant point, whicli w*as very nearly in 
th{^ zenith, disappeared in cros.sing a zone of about 20 degrees 
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in breadth — from perhaps the 30th deg. to the 60th deg. above 
the horizon — and then flashed out again below that zone ; and 
this was quite independent upon any connection w'ith their 
azimuthal direction. No explosions were heard.” 

Professor Grant, of the Glasgow' University, contributed the 
following to the Glasgow Herald : — “This magnificent show’erof 
niete(»r.s has supplied another important fact in support of the 
doctrine respecting the idtaitity of comets and meteors. It is 
all but absolutely certain that during th(* occurrence of the 
shower we were passing through the nebulosity of Biela’s comet! 
Thanks to the existing arrangements of terrestrial physics, no 
harm ensued tf> us in conse(]Uence. Whil(‘ the earth’s attraction 
was bringing down the meteorites in hundreds of thousands 
ufion the devot.ed surface of the (iarth, the resistance of the 
ntmos])here wliicli encf)mpasses our planet acted as an efl’ectual 
liuffer in protecting us from the terrible attack of our assailants. 
This brilliant disj)lay lias completely confirnu'd the justness 
of J)r. AVi'iss’ calculations. The position assigned to the 
radiant point by t he observations of the meteors on November 
27 made at the observatory agree very fairly wit h the results 
of the calculations of the German astronomer Weiss, inasmuch 
as it se('ms now almost impossible to doubt that the comet of 
Ih’ela is no other than a ]»art of tln^ s])lendid shower of meteors 
observc'd on November 27. We have thus another ihost 
striking jtroof of the atfinity existing lu^twt'en meU'oric and 
conn tary astronomy.” 

Let fejs respect ing the star shower f>f November 27th W'cre 
sent to us from Air. .James Nash, of Nice, “ AV. K. M.,” of 
Lausanne, and "E. T. AV.,” of Bilbao. The first says that in all 
respects it was a truly magnificent display. Some left behind 
them a silvery line, others emitted sjiarks, like rockets, Luleed, 
adds (»ur coiTes})()ndent, the sight may be said to have been 
aw'tully grand. “ AV. E. M.” says that some of the meteors he 
saw wiTc very largt;, and trains of light of various tints marked 
tlicirpathin the sky. The radiant point wais in Andromeda, 
whence tiny darted in all directions. Our correspondent, facing 
the south, counted 40 or oO jier minute for several succ(!ssive 
minutes. At one time no less than seven fell simultaneously 
from the same }»oint. The observer at Bilbao counted 300 in 
half an hour, but b(>li('ves that a.t least double that num}»er must 
have appeared during that time. A few of them had tails shaped 
like a broom, and, with occasional striking exceptions, did not 
exhibit much variety of colour. Mr. J. K. Capron, writing from 
Guihlford, says; — “Several of your correspondents havt men- 
tioned the dift( rent colours of the meteors. May I ask whether 
any of them tried to catch some of the stars with a spectroscope, 
and thus determine with certainty the presence of metals such 
as sodium, &c., in these incandescent Imdies ? Mr. Brow'ning 
has devised a special instrument for this pur^wse (see Dr. 
Schiller’s w'ork on Spectrum Analysis), but with one of his 
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ordinary minature spectroscopes I have easily scon the bright 
lines in distant falling rocket stars, and should no doubt snccet d 
with a slowly-moving meteor,” 

From tlie regular appearance of shooting stars in considerable 
numbers about August 10, it would foil om that they must be dis- 
tributed through a large portion of their orbit, though the comet 
is visible to us only once in about 120 years. Its next aj'pt'ar- 
ancc, even allowing for the etleets of perturbations, can hardly 
be expected before the year 1980. 

THE lATE ECLIPSE EXPEDITIONS. 

Mu. Nouman Lockykr has presented to the Jlritish Associ- 
ation an ti(^ hdirim report on the results oblaiiieil by Ihi' Dritisli 
Association Kelipse Expedition of 1871. 'J'his ri']tort tlescribed, 
first, the new iuslrumeiits ('inployed ; sticoiidl}’, the main results 
of till! obsi'i’vations. The instruments were : — 1. A train of five 
prisms to View the corona ; 2. A large prism of small angle 
placed before the object glass of a telescope; 8. Integrating 
spectroscopes driven by clockwork; 4. A self- registering inte- 
grating spectroscope, furnished w'ith ttdescopes and collimators 
of larg(* aperture and large prisms (this iiistriimt'nt vas lent by 
Lord Lindsay); o. A j'olariseope-teh'scope, so arranged that 
tlu* Same observer could almost simnitaneuusly obseiwe both 
vith the Savart and the lliquart/; 8. A ])u]arisc()])e-tel(‘SCoj)e, 
arranged for rapid swee]ung round the corona at a. given dis- 
tancti fi’oin llic* nujon's limb. Mr. Loebyer began by referring 
to a ma]) of India and pointing out the positions taken up by 
the obs('rvers coiinec-ted with file expeditions organised by the 
Lritisii Association and the Loyal and Asl ronoiuieal Societies, 
and then liescril'ing the various arranganu nls niadt' to obtain 
the largest ainoniit of accurate iiiforinal ion. ehielly 1 imil ing liim- 
self to those* obtained at (A vion by the party niidia* liis dircetion 
— viz.,l)y ITofessor Re-'jtigbi and ]\lr. Iloliday, at 1‘oodoeottah, 
and by liimself and olliers at Uekul. Ofi'leven w ho landed at 
(lalle, nine witnessial tlie eclipse. JJefore describing thi; resnlls 
obtained, Mr, Lockyer adA'crled to the observations of tlic^ solar 
ecli})se of Leeeiiil/er 22, 1878. iiioreespefialJy alluding to those of 
the Ainerieaii astronomers in S[)ain, which included the per- 
ception of the hydrogen spectrum far above any ])()ssi])le atmo- 
sphere of the sun, and the bright liiii) 1474 of Kirehhoff; Mr. 
\Vatson’s definite boundary of the corona, and the bright lino 
stratum seen by Professor Young ; tin* diseortlaiil results obtained 
by*^ p()larisation, and Mr. llrothers'.s pliotograph. He then des- 
cribed and exhibited the new apjiaraliis and new arrangement 
of old apparatus employtHl by his party, and, among other illus- 
trations, showiid a new mode of obsen Ing^ the corona by a ring- 
like a})erture, in })hu-o of the slit, in tlie. solar spectroscope. 
The instruments consisted of analysing and integrating spectro- 
scopes, polariscopes, and photographic apparatus. Proceeding 
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to the result!? obtained, he described the appearance of the 
corona as seen by himself, describing its stnicture as resembling 
that of a cool comet, and as extending 8' or 10' above the sun, 
and givinff a spectrum containing hydrogen, the lino 1474 of 
Kirchhotf indicating an unknown element and a vivid C line — 
undoubtedly the spectrum of a glowing gas. He did not perceive 
Young’s bright-line spectrum, if it were there. He next des- 
cribed some of the results f>btained by Professor Kespighi, who 
ol)served the cloudy zones of the corona, a fine group of pro- 
minences formed of bright -coloured jets resembling fireworks, 
and other deeply interesting phenomena, his observations mainly 
agreeing with thos(‘ of Mr. liOckyer, a. Imndrod miles apart, and 
made in a different manner. 4’he shape and extent of the 
corona were then exhihiU'd in a seri<‘s of photographs nmgnified 
and projected r>n the screen, and several of those' taken in 1 S 70 
were' place^d be<^i(le them for comparison, and the interesting 
drawings tak('n by Mr. Holitlay were exhibited in a similar 
manijf'r. Professor Yont.'g’s bright-line stratum was looked for 
*at Trincomab'c, bat not, perceived. At .Taftha exceedingly 
strong radial ])olari'^ation was observed. Tn reference to the 
results obtained by t('le‘^copes. Mr. Lockyer said that those 
given by specti'oscojK^s were far more valuable. Much additional 
information resp('cting tin* chromosphere ami the region beyond 
the corona, was not obtained by this expedition. wl]ich, he .said, 
certainly would not be tin* last. Prom tlu' foregoing general 
stafement of the observalio»is mad(‘ on the (‘clipse of last year, 
it will be seen that knowledge has been very greatly advanced, 
and that rno^t important (fata have been obtained to aid in 
the disenssion of fornmr observations. I'urtlier, many of the 
questions raised by the rc'ccnt observations make' it imperatively 
necessary that fntnri' (*cli]tses should b(' carefully observed, as 
periodic elianges in the corona may then j)ossiltly be found to 
occur. In thc^c observatit)!is the instruments abov(' desi-ribed 
should be considered normal, and they should be added to as 
much MS possible. 

Mr. Jaussen observed the last eclipse in India, at a station 
notfarfrom that taken nj) by Major Tennant’s party ; he noticed 
that th(‘ radial polaris;it ion of the connia im*reased with its dis- 
tance from the limb of the .sun. SirW. Thomson said the latter 
fact M’as new to him and very interesting. It tended strongly 
to prove that the corona really belonged to the sun, and that 
the inner portion of it was more brilliant and hotter than the 
outer part. 


KCl.lPSES IN HISTORY. 

The recent determination by Mr. Hind of the eclipse of 
Phlcgon, November 24, a.d. 29, posses.ses unusual eapital value. 
It was the only solar eclipse visible at Jerusalem during the 
ministry of Christ, and eight-tenths of the sun's diameter were 
covered. 
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In the first three Gospels no event is mentioned as occurring 
during the latter half of any recorded year. The reason is 
plain : Christ and the Apostles were separated on each occasion. 
The fourth Gospel narrates incidents referred to in the latter 
part of A.i). 29. It states that Jesus was at Jerusalem at tlio 
Feast of Lights in that year, which was only six days b(‘foro 
the eclipse. "Wlien the Jews were so anxious for a “ sign from 
II eavmi ” it is hard to explain how a con Umi pc miry historian 
should have omitted to refer to one so remarkable. 

On the otlier liaml, Peters reference to the prophecy of Joel, 
and the words “the snn shall be turned into darkness,” may 
wt‘ll have' relation b) an eclipse that happened so shortly before 
tlie crucifixion. 


THE PLANET JUPITEU. 

Fatiieu Secchi makes the* following remarks in the “ Comptes 
Pendus.” on the ]>reseut appearance of .Tujater : — “ Jluriug tho 
fine civenings of this month (February) Jupiter has presented a 
wondcM'ful aspect. The eijuatoria.1 band, of a very pronounced 
rose colour, was strewn with a large immbc'r of yellowish clouds. 
Above and Ix'low this band there* were many very fine' zones, 
with others strongly marked and narrow, which rese-mbled 
srt'etcht'd llireads. J'lie blue and yellow colours formed a re- 
markable contrast with the red z«)n(i (tliis contrast was doubtless 
increased by a. litth' illusion). The snrfac(' of the plaiiet is 
actually so different from that wliich J have formerly seen, that 
there is room for the study of the ])lanel's meteorology ; this 
study would not be useless perhaps towards tin' study of the 
sun itself, for on this ]*hin('t we coul<i recognise the effect of 
solar inliuenecs better tha.n on .'iiiy ntluT. (Mi the evening of tho 
3rd 1 observ('d tin* transit of the third sate]lit(‘, and that of its 
shadow. The satellite secmeil almost black when it wasuprai tho 
middle of the ])lanet’s disc, and not abl}* smaller tluin its shadow, 
which was visible' at tlu‘ same tinu;; one would have, estiniatcid 
it at only one-half. In a]>proacIiiiig the limb tlu'. sab'lliti; dis- 
appeared, and rea}i]>eared soon after close by tin* limb, but as a 
bright point. This fact is not a. new one for the other satcdlites, 
but for the third it is iiinhpie. This result shows .also the groat 
difference' of luminosity at the centre and near tlie limb of the 
planet — a difference already confirmed by }>liotography.'’ 


NEW PJANET. 

A despatch from Detroit, Michigan, states that on tho night 
of November 2.'), I^rofessor Watson, of the Ann Arbor Ob- 
servatory, discovered a new planet in the constellation of 
Taurus. Its right ascension is G/i deg. 25 min. ; declination 
19 deg. 34 min. north. It .sliinos like a, star of the tenth magni- 
tude. Its motion is nearly parallel with the equator. 
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PIANETARY SPECTRA. 

The Danish Royal Scientific Society offers a gold medal, with 
a money prize of equal value (about 18/.), for a complete descrip- 
tion of the spectra of Venus, Mars, Jupiter, Saturn, and Uranus, 
accompanied by a critical comparison of the results previously 
obtained by Huggins, Secchi, Vogel, and — particularly as 
regards Jupiter — M. Le Sueur, at Melbourne. The Society 
believes that the present resources of science, in observers and 
instruments, are sucli as to permit the precise^ determination of 
the briglit lines, and absorption bands, the groups and zones, 
of each of the planetar}* sj)ectra, so as to reconcile the conflict- 
ing observations now on record. The essays are to be under 
motto, writt(‘n in Latin. Fn nch, English, German, Swedish, or 
Danish, and s<‘nt in t(j M. Steinstrup, the secretary, before the 
end of October 1873. 


A WAVE OF COLD. 

The meteorological observations now made and telegraphed 
daily in America discb»sed, in I'eliruary, the i)ath of a great 
atmosjdicric wave of cold across that continent. The Chivaijo 
states t hat on the night of the 11th tin- telegram to 
that city annouinu'd that at h'ort Im-iUoh tiie tluTinometer had 
suddenly fallen to l/> deg. below zero, but none of the other 
signal stations (‘xhibited any marked change' of tem]t(Tature. 
On the 1 2lh the t liermometer fell 35 deg. at Onialia. At Chi- 
cago it stood at about. *13 deg. until midnight, with a very light 
movement of the atmosjthere ; th<' icy wind then arrived, and 
the mercury drojtjKid 33 deg. in ten hours, and fell still lower 
in the evening, the wave passing on towards the south-east. It 
traversed the distance from I’ort Denton to Chicago at the rate 
of 25 to 30 miles }H'r hour, and it is statt'd exteiuh'd at least 
100 miles north of t he line from I'ort Denton to Omaha, hut 
not so far to the south. The harometer rose as rapidly as the 
thermoimitcT fell. 

'ruE ni.UK coi.orit of the sky. 

A crniors eanse is assigned, hy M. Collas, for the hlue 
colour of the .‘'ky. lu op])osltiou to VI. Lallemand, who attri- 
hutes tlu' colour to a fluore.M'ciit ]»heu()meu()ii — a reduction of 
refraiigibility in the actinic rays heyoud the violet end of the 
spectrum — M. Gollas maintains that the colour is due to the 
presence of hydratctl silica in a very flnely-divided state, carried 
into the atinosj»here with the acjneous vapour. The blue colour 
of the hike of Geneva is referred to a similar cause. 

AERONAUTICAL EXPERIMENTS. 

M. Dupuy i)e Lome, the celebrated French nautical engineer 
and member of the Ereueii Academy of Science.s, constructed a 
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navigable balloon during the siege of Paris. That balloon, 
which has an elongated form, was not in a position to be sent up 
in the air when the siege terminated by the Paris capituhition. 
The funds, which amounted to 1,800Z., were exhausted, and the 
Communist insurrection stopped the proceedings. The balloon 
was concealed in fear lest it should be destroyed by the insur- 
gents. When the Versaillists took possession of Paris, the con- 
struction was resumed at M. Diipuy de Lome’s own expense. 
Several alterations were introduced in the original scheme, and 
the ascent was delayed by several unavoidable circumstances. 
It was made from Vincennes new fort, before a large audience. 
M. Lupuy de Lome ascended himself and conducted the whole 
expedition. Thirteen persons were on board besides — M. Zede, 
a naval engineer, some friends of M. Dupuy de Lome, and eight 
men for working the screws ; four were to pull at once, and the 
calculated rate of motion in air perfectly calm was eight miles 
an hour. The wind was blowing from the south at a rate of 42 
miles. The anemometer of Montsaurin Observatory recorded 
only 12 ; but it is known from JVTr. Glaisher’s ascents that 
ground anemometers do not give nearly the full value of aerial 
motion. M. Dupuy de Lome only (»xpoctcd a slight deviation 
from the direction of the wind, according to the composition of 
fo/ces. The expoct-ed deviation was obtained several times 
during the journey, and the rate of the directing power was 
slightly superior to the calculation. Inside tln^ balloon is a 
smaller one, which is filled with common .air through an air- 
pump, for taking tint room of the gas which escapes in conse- 
quence of the dilatation. That part of the apparatus proved 
also a great success, as the balloon was kept <juite full until the 
descent. That operation was also most successfully effected, 
owing to the elongation of tin* balloon, which is elliptical, the 
great axis being three times the length of the smallest. The 
great s(>ction j)ery*endicu]ar to the great axis is about 1,100 
square feet; and the resistance is about 1-1 /ith of the resistance 
for a plain'. Consequently the descent was very easy, in spite 
of the great wind prevailing then, (riiide-rojies and grapnels 
were sent down from the ear of the aerial ship, and two boys, 
who arrived on tl>c spot, were stroii^i- enough to stop it. The 
balloon descended at Noyon, about 00 miles from Paris, in the 
direction of Prussels. The balloon is pcrfectl}' sound, except a 
small piece which was Uirn out of it by boys for the purpose of 
taking a relic, which practise is the curse of aeronautics. It 
will be sent to Vincennes to wait for other experiments. The 
weight of the car was 1 ,000 lbs., of passengers and crew 2,200 lbs., 
besides the screws and balloon. With such a weight it is pos- 
sible to employ a steam-engine. Every rotation of the balloon 
was radically stopped, and land observation was most easy and 
most successful. The rudder was a square sail, which acted 
most effectimlly. Many evolutions were exeentt^d during the 
journey, which lasted during something less than two hours. 
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The balloon wns inflated with pure hydrogen, prepared with 
iron and sulphuric acid from the same apparatus as at Ash- 
burnham-park for the captive balloon. The ascending power of 
that gas was 1,220 grammes per cubic metre. The cost of in- 
flating was 360/., at M. Dupuy de Lome’s own expense. The 
great axis of the balhxm remained horizontal during the whole 
of the aerial exj)eriment.. The j)raclicabiiity of sending a 
steam-engine in the <'nr is not a question, as llie fi‘at was tw'ice 
executed, by Mr. (liffard in 18o2 from the Hippodrome, and in 
1867 from Courcelles gas workshop, w’itliout igniting the 
hydrogen. The dilfi'rence b(‘tw<*e:i this and tlu' J)uquosnes 
navigable balloon sent u]) during tin- siege of Kiris, anil con- 
structed by the late Admiral Lnbrousse, consists in tin- elonga- 
tion and many accessory arrangi-ments. The J)uqucsnes balloon 
failed owing to its sjberical form and ince‘-;saTit rotation. It 
was sent up, Ixisides, during ninht time, d'he tem]>crature of 
the air was 4- 6 deg. ceiiligraile. almo‘'l without vai’iation. Tlie 
balloon ki-pt an altitiuh- of 2, 100 feet, a litlle more tlianthe 
Ashburnham-park great captive balloon. For a sh<»rt time it 
ascended to 3,000 feit. The measurement is about one-third («f 
the capaeity of that gigantie ai-rial craft. It is about li of tpi- 
Paris jioslal balloon, but tin- I\'iris postal balloon was filled 
with common lighting gas. — '/hues. . 

iuela’s comkt. 

Asthonomj;t{S do not nniversally emlorse tin- idea tlnit the 
object discoA'ered by Mr. Pegsoii. on the 2iid of Deci-mber, was 
without doubt the lost cornet of Ibela. All tliat is certain is, 
that Mr. Pogson turned his teIeseo|>e on the track of I lie re- 
treating meteors of November 27, and saw an objrct of coinetary 
ajipearanee. If really Hiela’s Fomet, somt-tliing very extra- 
ordinary must have happened to that Ixxly, whieli, accoj’ding to 
the very accurate calculations of its ])ath, would havi- liemi in 
perihelion on the l ltli of October, whereas the group of mi-teors 
which produced Hie shoAver seen here on the 27th of November, 
did not arriA’c at its nearest distance from the sun until the 2r)ih 
of I)ecember. Tin* earth cros.sed llie orbit of that comet, Avit h 
W'hichthe meteors a]>]x-a.r to have so n-markabli- a connection, 
on November 27 ; but the comet itself Avas far aAvay, unless some 
catastrophe had occurred to it since last seen, concerning whieli 
speculation is ipiite at fault. It is more likely tliat Avliat Mr. 
l^ogson saw AA’as another concentration of comet ary matter in the 
orbit of Liela. 
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llatuial .^ricncf. 

THE OXFORD NATURAL SCIENCE SCHOOL. 

The University of Oxford has printed a new jirogranime for 
the regulation of lier Seliool of Natural JSeituiee; and we have to 
offer to that University our warmest congratulations for the 
thoroughness with whieli she has responded to the intellectual 
requirements of the da}’, and for her liearty recognition of that 
many-sidedness too long ignored as an essential attribute of the 
mind of the student. 

It is true tliat the Natural Science Seliool is no new thing at 
Oxford, i'\)r many years past it has been at work, gradually 
overcoming the prejudices wliicli were naturally ranged against it 
in the great stronghohi of the older schools, supplying an urgent 
want of the time, opening out new ]»aths to the earnest student, 
and, if not rapid in its growth, containing within it at least tho 
ciemeiits of ultimate succt'ss. 

That such success may be possible*, however, the new school 
must adapt itself to the increasing requin'iiieiits of kiiowleilge. 
Since the idi’a of estal»lishing a. Sclioul of ^Natural Science hrst 
suggested itself to the L iiiversity, new vit-ws of tlui nature and 
exti'iit of the subject and of the mellioil of si lulying it have been 
gaining ground. It was with the intention of meeting tlieso 
views that the })rogramme before us has been drawn up by a 
body of Oxford Uroi'essors and Exfiminers, who eoustitute “ tho 
]>oard of Studies forlho Natural Seienee School ; ’ and tliougli it 
may not be all that c(uild lie desired, it is yet great ly in advance, 
of its pred(‘cessors. The subj'ects re([uinil from the caiidida.tes 
are Pliysics, Oiiemislry, and Jliology. The wliole is divided 
into a ]»reliniinary i‘xaminat ion and a final examination. 'Tho 
jireliniinary examination is resfricti-d to the eh nients of I’liysics 
and of C'hemistry. whih*, in the final examination, tile ca.ndidato 
may si-lect oru* or mcire of tlie threi' general subj»*cts of Physics, 
Chemistry, and jhology, ainl may, in addition, oiler liimseif for 
examination in eert;iin special suhjei-ts ineluded uml(T any of 
the three gem-ral subjects, and winch he may select from a list 
issued by tlie Poard of Studies. 

Tile, Programnm is diA’ided into s« etions, Avliich ( xplain the 
manner in wliich tin* several sulijeets are to I'O studicid by the 
candidates, while lists of books inteialed to ;iid the student .aio 
in every case ajipentled. These lists are very f ull, and, though 
they appear tons to be in most instances well chosen, wo notice 
some imjiorlant omissions, while the places of books which 
ought to lie incliidt'd are too often taken ]>y others which are 
behind I lie present standpoint of science, and can serve no use- 
ful purpose to the learner. 

Tho directions laid down regarding the general subject of 
Biology will serve as an example of the mode of study and of the 
nature of the subjects required. "iTie caudidaie is here informed 
that there will bo expected from him an acquaintance with 
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GenPT^l and Comparative Anatomy and Histology, with Human 
and LJornparative Physiology, including Physiological Chemistry 
and with “ the general philosophy of the subject.” This last 
head appears to include such general principles as are involved 
in the conception of a biological classification, and of the laws 
of the distribution and evolution of organic beings. 

The student is further referred to a list of certain depart- 
ments of Zoology, from which he may select the subjects of a more 
special examination. These are: — 1. Comparative Osteology; 
2. Comparative Anatomy and Physiology of tlie Organs of 
Digestion; 3. Comparative Anatomy and Physiology of the 
Organs of Circulation and Respiration ; 4. Comparative Anatomy 
and Physiology of the Nervous System ; f). Comparative Anatomy 
and Physiology of the Reproductive System ; 6. Ethnology. 

A very full list of books, in which the biological literature of 
Europe as well as of England and of America is rej)resented, is 
here added for the guidance of the students. The Board, how- 
ever, are all along at pains to impr(‘ss upon the candidate the 
fact that a knowledge based on practical work, as well as that 
derived from ])Ooks, will alwaj's be required from him. 

Id the selection of th(‘ books appended to this part of the 
programme, there is no bigoted adherence to any special school; 
and it is no equivocal sign of the forc<-8 which are at work in de- 
veloping the Oxford School of Natural Science, that among these 
books the wrilings of Mr. Darwin and of Mr. Ib'rbert Spencer 
take no obscure place. The student, lio\vevt*r, is encouraged to 
think for himself; and in order that the whole argumoiil maybe 
before him, works in which the views of tliese writers are dis- 
cussed and controverted have also been ineludc^d in the list. 

Wo not ice as one of tlie advantages of the course of study now 
proposed over the course of previous years, that Botany obtains 
a more distinct recognition than had been hitherto accorded to 
it. We think, however, that its place in the curriculum is still 
too subordinate. Tlie whole, of the section devoted to Biology 
is, with the exception of a passing reference to vegetaiile struc- 
ture, contained in a note., framed as if it were intendtd to apply 
to the animal kingdom alone. As a department of Biological 
Science, the. study of vegetable life is entitled to a place co- 
ordinate with that of tlie study of animal life, and no system of 
General Biology can otherwise be regariled as complete. 

The School of Natural Science at Oxford is now fairly 
launched. With no half-heartedness and no hesitating liber- 
ality it meets a growing want. Without de])recinting the 
studies which from remote times have w’oven themselves into 
the very structure of oar LTniversities, and to which with all 
heartiness we still bid God speed, w'e may see that the scheme 
recognises as an essential principle of human progress that no 
faculty of the mind can l.>e neglected, that no path which leads 
to truth can be abandoned ; and instead of aiming at supplant- 
ing the older studies, it labours only to supplant these whore they 
fail to meet the necessities of the age, — Athenaum. 
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Crlcdriful Stitnrc. 


MAGNETICAL AND METEOROLOGICAL WORK AT BOMT^AY. 

We have received from Mr. C. Chambers, F.R.S., the Director 
of the Colaba Observatory, Bombay, three memoirs, to appear 
eventually as appendices to the volume ; observations dealing 
with(l) the Absolute Direction and Intensity of the Earth’s 
Magnetic Force at Bombay, and its Secular and Animal Variat ion 
(2) on the Lunar Variations of Magnetic Declination at Bombay, 
and (3) a description of a new Self-Registering Rain Gauge. 
In the first memoir Mr. Chambers refers to the diminution of 
terrestrial magnetic action with increase of height abovti the 
ground. He stat(‘s ; “ I am aware that expf'rinients luive at 
times been made to determine the effect upon the terrestrial 
magnetic force of change of elevation or depression, both upon 
mountains and in mines ; and it may be that such have been 
made also upon high buildings; but excepting the observations 
made in the vaults of the Paris Observatory, whieli 1 have not 
seen jiny discussion of with reference to this })oint, 1 l.lelie^■e 
that no long series of observations — capable of detecting small 
differences of the kind now point(‘d out — Jiave Ix'cn made else- 
where than at B()m])ay ; and that the facts so strongly brought 
to light by the Bombay observations have not previously been 
forcibly commented on. It has nriw been shown- by the dis 
cussion of independent observations in each case — tiiat diminu- 
tion of effect with increasi? (d’lu'ight. extends to— (1) th(‘ Secular 
Variation of Deelinat ion, (2) the Secular Variation of Horizontal 
Force, and (3) the Iburiial ine(piality of Horizontal Force. Con- 
sistent testimony of this kind — even allowing for the possibility 
of explaining the first case on a dillerent hyp(»thesis — gives prolai- 
bilily to the sup])().sitjoii that the phenomenon ol’sensililn diminu- 
tion of terrestrial magnetic action with moderate and practically 
attainable elevations above the earth’s surface is general.” 

The object of the ne^v rain gauge is t- proiluco a complete re- 
cord of rain-fall by means of pliotography, with lliis additional 
advantage, that whenever a barometer is kept in continuous 
operation there need be no additional expense in working the 
rain gauge. — Nature. 

SOLAR OUTBURSTS AND MAGNETIC STORMS. 

In the French Conqdvs Nendm of August 4, is an account by 
Father Secchi of a remarkable outburst from the sun’s limb 
witnessed by him on July 7, which lasted from 3^* 30"“ to G** 50“ 
(Roman time, I presume), or nearly 2** 40“ to 6^* 0“ (Greenwich 
time). 



1C2 


THE, TEAK-BOOK OF FACTS. 


A magnetic storm commenced at Greenwich at S’* 0® precisely 
on the same day. Its indications began at that time with un- 
usual suddenness and strength, on all the magnetic indicators, 
namely the declination-nee^e, the horizontal force magne- 
tometer, the vertiail force magnetometer, the earth-current wire, 
in an approximate N.E. and S.W. direction, and on the earth- 
current wire in an approximate N.W. and S.E. direction. The 
disturbance lasted, gnidually diminishing, to the evening of 
July 9. Uuring a part of the time it was accompanied w’ith 
aurora. 

I do not venture upon the question whether there really was 
any connection between the solar outburst and the terrestrial 
magnetic stoma, but 1 will re-mark that, if tliere was such con- 
nection, the transmission of the influence from the sun to the 
earth must have occupied 2‘‘ 20® ; or a longer time if Father 
Secchi did not see the mal beginning of the outburst. This, if 
esbiblisheil. would be an important cosniicul fact; and, at any 
rate, tlie notifleation of this apparent retardation may direct the 
attention of observers of similar phenomena in future to a new 
element in th(‘ir interpretation. G. B. Amy. 

lioyjil UbscTvatury, Greenwich, August 14. 

stei<:l and magnetism. , 

FiioM recent experiments made by Captain Treve at the Brest 
Foundry, it would aj)pear that the effect of MagtU;tisiD. is to 
cause a condensation of the metal in ctisting Steel, the grain 
becoming fliier f ort closer. The mould, in which the steel was 
cast, was a largo coil of stout wire through which the electric 
current fi’om a dozen Bunsen conph'S was passed during the 
■whole period of cooling. But steel thus magnetised is found 
to ]>e M’oaker than ordinary steel against tensile and crushing 
strains; and it is therefore suggested that means should be 
taken to protect cast-steel from terrestrial magnetism during 
cooling. 


LAWS OF MAGNETISM. 

1. A magnetic field is any space in the neighbourhood or 
under the influence of a magnet. 

2. The unit pole is that which at a unit distance from a 
similar pole is repelled with unit force. 

3. The intensity of a magnetic fleld at any point is equal t.r 
the force wliich the unit pole would experience at that point 

4. The direction of the force in the field is the direct" 
whicli any pole is urged by’ the magnetism of the fie’ ’*^1 
the direction w’hich a short, balanced, freely-susper 
would assume. 

6. A uniform magnetic field is one in w’hich tht^*'^^ 
equal throughout, and hence the linos of force pa* 'Vy 

6. Opposite pules attract each other ; similar poles repel each 
other. 
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7. The forces directed from any magnetic ]j>oint upon equal 
masses are reciprocally proportional to the square of the dis- 
tance. 

8 . When two magnets are very small, and the distance be- 
tween them very great in proportion to their length, the mag- 
netic action between them is reciprocally proportional to the 
cube of their distance. 

9. The force directed from any magnetic point upon any other 
mass upon which it acts is reciprocally proportional to the 
square of the distjince. The total action between them both 
is, however, reciprocally proportional to the third power of the 
distance w'hen the latter is great. 

10. Magnetic forces between a suspended magnet and any 
mass upon which it acts are proportional to the number of oscil- 
lations which (under their mutual action alone) the same magnet 
makes in a given time. 

11. Magnetic forces between a suspended magnet and any 
magnetic mass are inversely proportional to the square of the 
time which the suspended magnet takes to complete one osciL 
lation. 

12. The attraction of a magnet for an armature is propor- 
tional to the square of its free magnetism. 

13^ The magnetism excited at any given transverse section of 
a magnet is proportional to the square root of the disbince be- 
tween the given section and the nearest end of the magnet. 

14. The free magnetism at any given transverse section of a 
magnet is proportional to thv. diilerence betw’eeii the square root 
of half the length of the magnet and the square root of the 
distance between the given section and the nearest (uid. 

If). The mean horizontal component of the earth’s magnetism 
in England for 18G5was —1*764 (metrical) units of force — 
i.e., a unit pole weighing one gramme, and free to move in a 
horizontal plane, would, under the action of the horizontal force 
of the earth’s magnetism, acquire at the end of a second n 
velocity equal to 1*764 metres per second , — Ntchaiiics Maffas^iiie. 

EXTENT OF THE MAGNETIC DISTURUANCE DURING THE LATE 
AURORA. 

In the Astronomischc I^achrichtcn Herr Gall(‘ states that the 
disturbance in the magnetic doclinatiou was greater during the 
aurora of February 4 tliari bad been produced during any of the 
auroras of 1870 and 1871, or indeed since tlie instrument for 
determining tlie variations had been S( t up at Breslau. In the 
same paper he deduces, from a comiiarisou of observations made 
at dilferent stations, the conclusion that the auroral corona was 
at a height of about 265 miles above the sea level ; whereas 
corresponding observations during the aurora of October 25, 
1870, gave a height of about 320 mibis ; and observations 
during the year 1839 gave a height of barely 175 miles. 
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OK HAGKETIC DISTBIKTJTIOK. 

BT M. JANIN. 

M. Tb^jvb has communicated to the Paris Academy of 
Sciences a paper on “ Magnetism,” in which he announces, 
amongst other things, that the poles of a magnet are displaced 
and removed from its extremities when a soft iron armature is 
fitted to them. He believes tJtiat he demonstrates this, hy 
placing opposite the mrignet a magnetic needle, and showing 
that ite direction changes after contact is made with the arma- 
ture, whilst admitting that the pole is thus prolonged in the 
direction of this needle. 

Firstly, it is necessary to define the word pole ; it must also 
be remarked that in this experiment the magnetic needle is 
opposed to the attraction of the steel which forms the magnet, 
of the iron which constitutes the keeper, and also to the attrfic- 
tion or to the repulsion of the free magnetism of the magnet. Its 
direction follows the result of these very complicated actions, 
which depend on the distance, the w^eight, and the shape of the 
armature, and above all upon the distribution of the magnetism 
in the magnet itself and its keeper. It is therefore apparent 
that the direction accruing from so many diverse causes cannot 
lead to any definite conclusion. 

That which ought to be first settled in this question, is the 
distribution of magnetism in the magnet both before and after 
the applicatiem of the keeper. This is a matter which has occu- 
pied my attention for a very considerable time, and I take the 
present opportunity of saying a few w'ords thereupon. 

I studied this distribution by two ])roce6ses, the one of which 
corroborates the other. The first consists in placing upon the 
extremity of a magnet a small soft-iron electro-magnet enveloped 
by a copper wire communicating with a galvanometer. An in- 
duction current is thus produced, causing a deflection of the 
galvanometer, and the measure of the arc of impulsion enables 
the intensity of nifignetism at different points touched to be very 
readily measured. 

The second process is very analagous to that of Coulomb : it 
consists in placing upon the spot of which it is desired to study 
the magnetic character, a small sphere of soft iron, attached to 
which is a device by which it can be dragged away from contact. 
The tension, at the moment it is detached, is proportionate to 
the amount of magnetism at each point of contact. 

If the magnet has its extremities free, wc can recognise that 
the free magnetism increases progressively in intensity from the 
neutral line to the extremities. The curve of intensity is very 
nearly that which Coulomb has indicated. 

When the keeper is applied, all is changed ; tw'o poles appear 
at the two extremities of the keeper, the free magnetism in part 
disappears. Receding from the two extremities it reaches a 
maximum, again decreasing towards the neutral line. The con- 
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ditions of these modifications are very complicated, and require 
searching investigation. They contribute to produce the changes 
in direction of the needle examined by M. Tr^ve ; but these 
changes cannot in any case disclose the magnetic distribution 
within the bar, and it is not desirable to assume that they 
indicate any change in the position of the poles of the magnet. 

THE ELECTRO-MAGNETIC CONDITION OF THE SUN AND HPAVENLY 
BODIES. 

In the present condition of science, separjite and independent 
discovery is at times unavoidable. Notable instances of this 
are in connection with the planet Neptune, and Gnidual Develop- 
ment, and Natural Selection ; and the numerous channels of 
communication that exist, independent of learned societies, 
render it next to impossible, for oven those who enjoy a learned 
leisure, to keep up full information. 

MM. Donati, Tacehini, Diamella-Muller, Father Secchi, and 
others, are now debating as to priority of claim regarding the 
theory of the electro-magnetic condition of the sun, an(l the 
origin of the aurora and zodiacal lights, M. Diamella-Muller 
claiming as far back as 1854. 

The writer, who has amused his leisure from official duties 
duyng many years with these studies, solicits the favour of 
space to note communications on the above subject that have 
been given by him to the public in the Athena^im, Mining 
Journal, Lancet, &c. : — 1. On certain causes of terrestrial electric 
disturbance and action of the sun {Polytechnic lieview, May, 
1844, p. 263). 2. The effect of mountain ranges on the direc- 

tion of terrestrial electric currents, and the cause of the magnetic 
needle pointing to the north, wherein occurs the following: — 
Hence, the direction of the magnetic needle is not regulated 
by any particular current of electric fluid, but is the result, in 
every part of the world, of the general action of all the electric; 
currents of the earth upon it.” 3. The origin of light, of the 
zodiacal lights, and of the light of the sun, in th(> Lancet, 22nd 
April, 1818, noticed in the “Miscellanea,” Athenamm, 10th June, 
1848. 4. Two communications regarding electric phenomena, in 

confirmation of the “hypothesis that the aurora borealis is pro- 
duced by the currents of pyrogen (electric fluid) constantly cir- 
culating about our globe,” in the Athenmum, July, 1848, pp. 710, 
733. 5. A series of communications “ On Pyrogen,” in the 

Mining Journal, onQ oi which (September 16, 1849) treats on 
the electro-magnetic condition of the sun and plnnots, and its 
effects on the magnetic needle. 6. In a series of notes, “On some 
of the Uses of Pyrogen in Nature,” in the Mining Journal, 
August 24, 1850, to February 15, 1851, the electro-magnetic 
condition of the heavenly bodies is more particularly illustrated, 
with its effects on the annual rotation of the planets, &c., and 
in the retention of the planets in the zodiac, and the rings of 
Saturn and satellites in their positions. — J. J. Locke, Athenaum* 
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TELEGRAPHIC INVENTIONS. 

Mr. F. H. Varley has read to the Inventors’ Institute a 
paper on Inventions relating to Telegraphy. After explaining 
the early attempts to esttiblish telegraphy by 8ir Francis Ron- 
alds, and its practical introduction by Sir F. Cooke and Sir C. 
Wheatstone, and referring to the improvements of Mr. Cromwell 
Varley in insulators, some of which were exhibited, and after 
alluding to variejus systems of telegraphs, instruments of an 
entirely new construction, invented by the reader and his brother 
Theophilus Varley, were exhibited, comprising a new form of 
key instrument for transmitting m(‘ssages. A relay regulator 
was display(‘.d, for controlling an electric current in a manner 
not unlike the governor of a steam engine, so that when the cur- 
rent flowing into the relay i.s too powerful for rapid working, 
the magnetism devctlojuid is at once ent off. An improvement 
was also sliown in the Ink writing Morse instrument, which 
consisted in the substitution of a self-feeding and repointing 
pencil rotating by clockwork for the ink-wheel arrangement. 
It was expl.-iined that the durability of a pencil -marker was such 
that three (juarters of an inch of the black cylinder would last 
a month on the busiest circuits. 

MAINTENANCE OF GALVANIC UATTERIES. 

Vatjtatu.e galvanic batteries are oft(‘n almost completely 
ruined for want of a. little care given at the pr()])er time. As 
soon as the battery is out of use, the earljons, if it is a Bunsen 
battery, should he removed from the aeid and placed in ajar of 
water hy thems(‘lv(*s to soak, the brass attachments having been 
removed, waslied, and dried. Th(‘ porous cups should then be 
emptitid into a vessel kept for this purpose, if the acid is not 
exhausted; if it is, it may bo thrown away. The cups should 
then he put to soak. The carbons and cups should be soaked 
at least 21 hours before being dried and ]'>ut away. The zincs 
may then he removed. If they need anialgamatiiig, this is the 
best time to do it, as it is only necessary to pour a little mer- 
cury over them : whereas, if they stand for some days, it will 
be much more difficult to make the mercury adluTo. If the 
number of cells is large, it is lie.st to have a vessel into which 
the cells will just fit easily to hold tlie mercury. They may be 
plunged into this until the mercury completely covers them. 
The acid may be bd’t standing in the outside cells, as it will do 
th(‘m no harm. By careful attention to these suggestions, a 
battery may be kept in almost constant use for months; whereas 
if they are neglected, it will hardly lust as many wec'ks. 

Beginners are frequently puzzled to know how to set up a 
battery for various purposes. A battery may be connected in 
two different ways ; that is, for qu/tvfity and for intemity. If 
we wish to heat wire or show the thermal effects of the battery 
in any way, it must be connected so as to give great quantity. 
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This is accomplished by joining all the zinc elements to one 
another, and all the carbons in the same way. It then virtually 
becomes one cell with very large plates. But this current is of 
very low intensity ; it will not even decompose water acidulatfd 
with sulphuric acid. For the decomposition of water, three 
cells of a DanieU’s battery or two of Groves’ or Bunsen’s are 
required. These must be connected as follows: — The first zinc 
must be attached to one of the wires leading to the decomposing 
cell; its carbon must be connected with the next zinc, and so 
on ; the last carbon being connected with the other wire of the 
decomposing cell. It takes considerably loss force to deposit 
copper on a mould, a single cell being sufficient for this wlnm 
the electrode is made of copper. If, however, it is of platinum, 
and the solution is exhausted, it requires the same strength of 
current as to decompose water. 

Which of the two poles of a battery should be connected with 
the mould or object to be plated, and which to the; metal that is 
to be deposited, is often a question that perplexes the tyro ; but 
a moment’s reflection will serve to settle the point. In the cell 
of the battery the zinc is being dissolved, and if it is a Daniell’s 
battery the sulphate, of copper is decom]:)Osed and the copper 
deposited on the copper element of the battery. Now, the ele- 
ment in the decomposing e(‘ll attache<l to the zinc corresponds 
to tile copper in the coll of the battery, and of course the copper 
will be deposited on it. Therefore it may be laid down as a 
general rule that the metal will be deposited on tin; pole attached 
to the zinc plate. — Mechanics' Macfazinc, 


NEW SULPHATE OF COPPER VOLTAIC ELEMENT FOR CONTINUOUS 
CURRENTS. 

J. Morin desires to avoid the annoyance resulting from the 
deposition of zinc on either the co}»per or porous eell. He has 
arranged a form of battfry consisting of a cylinder of copper 
outside a cylinder of zinc, the two metals being separated by a 
filter paper cylinder. Betwi-en the paper and t he co[)per he. fills 
in with ordinary sandstone, and between the zinc and paper 
with sublimed sulphur. The whob* arrangement is then im- 
mersed in sulphate of copper solution. Cells thus prepared he 
has had in use for twenty montlis, and they havr undergone so 
little change, that he believes this is only half the time for which 
they may .'be used. During this time tiie circuit was perfectly 
closed, and they were never repaired or in any way looked to. 

ELECTRICITY AND Lira. 

MM. Robin and Legros, experimenting with noctilucae, those 
little organisms which produce in great part the phosphores- 
cence of the sea, found that on passing a current through some 
sea-water in the dark, its course w’as marked by a luminous 
trace, the phosphorescence of the animals being excited by the 
electricity. 
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Induction currents retard or arrest the circulation, by con- 
tracting the blood-vessels. Continuous currents, however, 
generally have an opposite elFect. MM. Onimus and Legros 
have further established the law, that a descending current 
dilates the vessels, while an ascending current contracts them. 
Part of the cranium of a healthy dog was removed ; the positive 
pole of a strong pile connected with the brain, the negative pole 
with the neck. The superficial vessels of the encephalon were 
visibly contracted, and the organ appeared to bo weakened. On 
reversing the positi on of the poles, the opposite effect was obser^'ed. 
Ey means of an ophthalmoscope, the fine blood-vessels on the 
retina of a living person’s eye maybe observed; and if the 
head be electrified, these will be visibly distended. 

The fffect of an electric current on bodies newly dead was 
studied by Aldini, who thus produced violent motions in the 
bodies of guillotined persons. Similarly, Ure experimented in 
Glasgow on the body of a man that had just been hanged. 
Using a battery of 270 coujdes, he connected one pole with the 
spinal marrciw at the nape of the neck, and the other with the 
heel, whereupon the leg was moved so vigorously as to knock 
over one of the attendants. He succeeded also in producing 
motions in the chest, the abdomen and the features of the face. 

Recent research has defined the conditions of such influence 
on the muscles. Continuous currents applied directly tjause 
contractions at themomciits of opening andclosing ; but the shock 
on closing is much the stronger. While the current is passing, 
the muscle remains in a stjite of semi contraction, the nature of 
which is not agreed upon by physiologists. Under excitation 
frequently repeated, and prolonged a certain time, the muscles 
got into a, state of contraction resembling that in tetanus. While 
in this state they are in constant minute vibration. 

Induction currents cause more energetic contractions, but this 
energy docs not last long, and if the electrification is continued, 
gives place to cadaverous rigidity. In both the foregoing cases 
there is a local elevation of temperature, proportional to the 
force and duration of the electric action. This reaches its 
maxinunn (sometimes 4”) in four or five minutes after the 
electric action has ceased. The muscular contraction disen- 
gages heat. 

The action on the nerves is more complex. MM. Onimus 
and Legros state that in the case of motor nerves, the direct or 
descending current from a battery acts more energetically than 
the other; the reverse b<*ing the case with the sensory nerves. 
The sensation ('X]>erienep.d in these cases (which refer to con- 
tinuous currents) is insignificant ; -induction currents, on the 
other hand, produce a pain, which continues to be felt as long 
as the nerv’e retains its excitability. 

If a frog is kept some time in tepid water at 40® it dies. If 
then taken out, and its spinal cord electrified by an ascending 
current, vigorous contraction ensues; a descending current 
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produces no motion. On the other hand, if the latter be applied 
to a decapitated animal, in which reflex motions are being 
caused by the excitation of the spinal cord, it tends to para- 
lyse them. 

In general, the battery current applied to a cord, if an as- 
cending one, increases the excitability of this organ, and there- 
fore its power of causing reflex action ; the descending current 
acts in the opposite way. 

When the brain is electrified, the animal does not give signs 
of pain, but of calm stupor and tendency to sleep. Some have pro- 
posed electrification as a means of developing the intellectual fa- 
culties ; but there is no evidence that it will thus act. On the 
other hand, extreme care is necessary in electrifying the en- 
cephalic parts, as a strong current may produce rupture of the 
vessels and serious haemorrhage. 

Electricity stimulates all the other organs of sense, producing 
luminous effects in the eye, sound in the ear, tiste in the 
tongue, odour in the nose. 

Applied to the nerves of the nutritive organs, it has the effect 
of suppressing spasmodic movements which are not subject to 
the will. 

The German theories as to the clectrotonie properties of the 
nerves when electrified were opposed by Matteucei, who urged 
tfie obvious phenomena of (‘lectrolysis — that is to say, the 
chemical decompositions caused hy the currents. He thought 
the modifications in nen’ous oxcitahility produced on Ihe passage 
of electricity were due to cacids and alkalies arising from the 
decomposition of salts in the animal tissues. To this class of 
phenomena may be added the electrocapillary currents recently 
discovered by M. Beequcrpl. 

The effects of electricity on plants have not been so closely 
studied. It is known to produce contractions in the mimosa 
and other sensitive plants, and to retard the motion of sap. 
M. Becfpierel has studied its influence on germination and de- 
velopment. It deeompf)ses the salts contained in the seed, the 
acid elements being carried to the positive polo, and the alkaline 
portions to the negative. Kow, the former are hurtful to vege- 
tation, while the latter favour it. 

M. Becquerel has, further, quite recently examined the in- 
fluence of electricity on the cfdour of plants. The discharge 
from a powerful machine produced remarkable changes of colour 
on the petals, due, he thinks, to the rupture of cells containing 
colouring matter. Deprived of this cellular envelope by washing, 
the flower becomes white . — Journal of the Telegraph. 


MEASURING TEMPERATURE BY ELECTRICITY. 

Mb. W. C. Siemens, F.R.S., has observed that modem science 
has divested heat and electricity of their mysterious character, 
both being now regarded as “ modes of motion that force in 
either shape was as indestructible as matter itself, and, there- 



170 


THE TEAR-BOOK OP FACTS. 


fore, susceptible of being stored and measured with certainty. 
He then described the air thermometer of Galileo, as the first 
and, theoretically, the most perfect instrument that could be 
conceived, inasmuch as the expansion of a permanent gas at 
constant pressure is the true index of its heat-motion, or tempe- 
rature. He next alluded to thermometers based upon the ex- 
pansion of liquids or solids, and pyrometers formed by chemical 
decomposition — by predetermined melting-points of alloys — by 
heating a ball of copper and platinum, and quenching it in 
water — and by thermo-electric currents ; and he explained how 
the difficulty of manipulating the air thermometer and of find- 
ing true scales for the pyrometer mentioned had prevented their 
general use. Mr. Siemens’s thermometer and pyrometer, based 
upon electrical resistance, aix" similar in principle to the air 
thermometer ; but electrical resistance in solids by heat has to 
be substituted for expnnsion of gases by heat. Both methods give a 
natiiml and progressive scale of indications reaching from the 
point of absolute zero up to the. melting point of platinum, with 
only this difference, that in the case of the new instrument the 
indications of theory can be fully realised in practice. The 
electricfil thermometer and pyrometer have also the advantage 
over other thermometric instruments that the small coil of wire 
inclosed in a metal casing of silver or platinum can be put into 
inaccessible placciS at any distance from the observer. It may 
bo placed in the interior of a. ship’s cargo, subject to spontaneous 
combustion, or in contact with the animal frame for physiological 
research ; it may be lowered 1o the depth of the sea or buried 
beneath the ground, for cosmical observations ; or put into hot 
furnaces, for regulating metallurgical operations. In arranging 
the instruments two equal coils are employed ; one is placed 
where the temperature is to l>e measured, the other in a bath 
near the operator. When electrical connection is made with two 
branches of a ditferential galvanometer an electrical balance 
will ensue whenever tin* tcmj'eratnrc* of the bath (which can be 
easily regulated by ]>ouring hot or cold water into it) is equal to 
the temperature of the pdace to be measured, which temperature 
may be read off by an ordinary delicjite mercury thi'rmometer. 
For use on board ship and for reading pyrometer coils Mr. 
Siemens has construet<'d a measuring instrument, termed a 
differential voltJimeter, which enables him to dispense with gal- 
vanometers and other delicate electrical apparatus. In all 
these combinations he has taken special care to render the indi- 
cations independent of extranc<»us circumstances, such as the 
strength of the battery employed and the length and tempera- 
ture of the wires connecting the moasuring-coil with the 
observer. The lecture was illustrated by a series of experiments, 
in which temperatures were measured ranging from the freezing- 
point up to a full red heat ; and when the protected measuring- 
coil was plunged into the fire in which lead had been melted, 
the melting-point was thus ascertained. The theoretical inves- 
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ligations for determining the ratio of increasing electrical 
resistance with increased temperature could only be alluded to 
in the time allotted to the lecture ; and, in conclusion, Mr. 
Siemens stated that pyrometers constructed on this principle 
had been in daily use more than a year, and that no perceptible 
deterioration of the measuring* coils had taken place, notwith- 
standing some adverse prognostications . — Eoycd Institution 
Proceedings, 


ELECTRICITY AND EARTHQUAKES. 

A local Californian paper, the Inyo Indiyendent , makes the 
following curious statements respecting the prevalence of 
electrical phenomena at the time of the recent eartliquake in 
that State ; — “ A few days after the big shock, so called, at 
Cerro Gardo, very loud thunder was heard during a violent 
snowstorm. With the exception of the snow, the same thing 
occurred here, and, perhaps, at other places in the valley. This 
is remarkable, because almost unprecedented. Immediately 
following the great shock, men whose judgment and veracity 
are beyond question, while sitting on the ground near the 
Eclipse Mines, saw sheets of flame on the rocky sides of the 
Inyo mountains, but half a mile distant. These flames, observed 
in, several places, waved to and fro, apparently clear of the 
ground, like vast torches. They continued for only a few 
minutes. In this office, one day last week, while one of the 
proprietors was running a large numlxT of sheets of flat-cap 
paper through a job press, these sheets, after leaving the press, 
were affected by the movements of the operator’s hand, as a 
strong magnet would affect iron tilings. When his hand was 
near them the whole pile, or at hast a hundred of tliern from 
the top, seemed to float in the air, like tissue papc'r in a slight 
breeze. The top sheet would rise at each end up to the hand 
when held four inches aboAUi it, and thus I)y attraction be 
moved entirely away from the others. At times during the 
night sparks of fire were repeatedly emitted from a woollen 
shawl on being touched by the hand. At the Keersarge Mill, 
located at an altitude of nearly 8,000 feet above the sea, the 
following occurrence was noted by Harry Clawson and P. J. 
Joslyii : — The former, while sitting with his knees within about 
three inches of the cast-iron stove, felt a ])eculiar nund)ing sen- 
sation, and, supposing his limbs were “ asleep,” essayed to rub 
them with his hand. As soon as his hand touched his knee ho 
felt a shock, and immediately after and for a nunda r of seconds a 
stream of fire ran between both knees and the stove. We will 
here state, on the authority of a man who had an opportunity 
of knowing, that the item going the rounds to the effect that no 
movement of the earth was observable 300 feet under ground 
in the mines is not correct. At Cerro Gardo, and also at the 
Eclipse Mine, the rocking motion was distinctly observed, 
especially in the timbering. Small particles * of rock were 
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detached, and in both places the miners went to the surface in 
alarm ; but at Cerro G-a^o they soon resumed work as before. — 
Pall Mall Gazette, 


*‘MORS ELECTRiaUE.” 

One of the most recent applications of science to practical 
purposes, which, according to most people is the only part of 
science which is worth anything, is sufficiently curious. In 
the “ Mors Eloctrique” of M. Sidot, we have electricity em- 
ployed in a manner to combine the study of electricity with a 
ride or drive into the country in company with a restive horse. 
Nothing is more simple. In the carriage, or even in the saddle, 
we have a pile stfsthmchrmeHque trotive^vca& a small induction coil, 
along the reins the magic wires are laid, and on either side the 
animal’s lower jaw we have a couronnc metallique. These are 
the data. The inventor is under the impression that when the 
quadruped’s motion becomes too rapid it will be instantly 
brought to zero by the passage of the spark through tlie afore- 
said jaw, but we do not learn that he has tried it. We would 
suggest that in a cavalry charge it would be most effective. 
This should be tried at the forthcoming manoeuvres. In war 
the principle might be exbmded. The horses might be armed 
unicorn-wise, with blunderbusses and Abel’s fuzes^ the couronne 
mkallique being of course removed from the lower jaw to the 
novel weapon. Probably in this way the functions of the riders 
might be abolished alt.ogether; this would bring about a great 
saving in the army estimates, and in this way cause the Govern- 
ment to think that there may be something in science after all. 
— Nature. 

LIGHTNING CONDUCTORS. 

Notes on “ Some Phenomena produced by Lightning,” pub- 
lished by Father Secchi, in Les Moiides, are quoted in the TeJe- 
graphie Journal^ and deserve the attention of those who are 
engaged in the protection of buildings from the effects of light- 
ning. Father Si^cchi writes: — 

“ Eight years ago some lightning conductors had been erected 
under my direction on the cathedral and on the Bishop’s Palace 
of Alatri, situated at the summit of the Acropolis of that town, 
which, by its elevatt^d and solitary position, was exposed to 
frequent ravages from storms. It was not long ago that a flash 
of lightning demolished a great part of the belfry, and damaged, 
the organ of the church. In the erection of this lightning con- 
ductor there arose a great difficulty proceeding from the nature 
of the soil, which at the depth of some centimetres turns out to 
be entirely of solid calcareous rock. 

“ In order to remedy this defect, that part of the conductor 
which enters the ground has been made very long, more than 
4 metres, and has been provided with a great many couples of 
points, 6 centimetres broad, 5 millimetres thick, indentated on 
the edges, with the addition of a thick copper wire twisted 
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among the same points, to help to multiply the points of contact 
between the rod and the carbon. The foot of the lightning 
conductor is entirely of copper; the rod is also of copper up to 
a mfetre above the ground, and there it is joined to the iron con- 
ductor in the ordinary receptacle made in the heart of the wall 
to preserve it from disturbance at the inferior parts. The ditch, 
into which the foot of the lightning conductor has been sunk, 
is 6 metres long, 0*60 m^tre wide, and it was dug until it came 
upon the roots of some neighbouring trees ; a layer of cinders 
was then placed to a height of 20 centimetres, which extended 
over the whole lower surface of the ditch. Thus the surface of 
contact between the metal and the carbon and of the latter with 
the soil, was such that one w'ould suppose it to be more than 
sufficient, and the presence of trees, although they were not 
lai^e, raised the hope that there would be always enough 
moisture. Moreover, as the edifice had two culminating points, 
viz., the belfry and the binder portion of the choir, two rods 
were placed with points and feet, and the two rods have been 
joined together on the roof by a conductor, so that, in the case 
of a discharge on one of the points, the lightning would find two 
ways for spreading itself in the soil.” 

These precautions produced a good result, since in this inter- 
vaj, the tower having been struck at least four times, the edifice 
has sustained no damage. Water-pipes, at some distance from 
the foot of the conductor, liow’ever, were destroyed, and of the 
circumstances attending this, the w'riter gives an account, draw- 
ing the obvious inference, that it is nect ssiiry to devote great 
attention in the erection of lightning conductors ; that we must 
allow them a large siirfaee for discharge; and that there 
can never be too much of it. The surface of the foot of this 
lightning conductor was certainly superior to what has been 
judged sufficient by Matteucci for tb(* discharges of telegraphic 
conductors, and yet it has not sufficed. Purthor, it is a confir- 
mation of the iiecossily of making the maghbouring metallic 
masses coniiiiuiiicate, and especially with water-pipes or gas- 
pipes. 


VELOCITY OF THP: ELECTRIC WAVE. 

The velocity of Electric Waves through the Atlantic cable 
has been ascertained by Professor Gould to be from 7,000 to 

8.000 miles per second. Telegraph wires upon poles in the air 
conduct the electric waves with more than double the velocity 
of the transmission, increasing with the height. Wires slightly 
elevated transmit signals with a velocity of 12,000 miles per 
second, and those at a considerable height give a velocity of 

16.000 to 20,000. — Mechanics' Magazine, 

NEW ELECTRIC PILE. 

An improvement upon Groves’ (platinum plate) battery is 
claimed by M, Koosen, by the substitution of permanganate of 
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potassa for nitric acid. The pile is formed of a platinum plate 
in a mixture of the permanganate of potassa with l-30th part 
of su1])huric acid ; and an amalgamised zinc element in dilute 
sulphuric acid. The inventor asserts as the result of over 100 
trials that the electromotive force is augmented ; attaining to 
the double of that of a Daniell’s couple of the same superficial 
area. — 3id. 


THE ELECTRIC LIGHT. 

The Alliance Company at Paris have manufactured improved 
magneto-electric machines for the Electric Light. Tliese are 
now made with four discs and supply from 230 to 300 Carcel 
jet-burners, with a speed of SfyO revolutions per minute, and 
driven by a 2j-horse-power steam-engine. The machines cer- 
tainly seem expensive, costing £320 each ; but it is estimated 
that thereby the combustion of a few kilogrammes of charcoal 
gives an illuminating effect equal to that of ten kilogrammes of 
colza oil. This mode of illumination, therefore, is ultimately 
inexpensive, especially when applied on a large scale for 
ships, large halls, lighthouses, &c., for which it is so well 
adapted. — J/n'cl, 


HYDRO-KLECTRIC SUBMARINE CABLE. 

M. Ferdinand Tommasi, 69 Avenue do I’Alma, Paris, an 
engineer and inventor of considerable eminence and repute, has 
just perfected an invention under the above title, which is 
attracting attention, and likely to excite considerable interest. 
He proposes to employ it for marine telegraphy, and to substi- 
tute for the ordinary electric conductor, the cable, a simple tube 
of copper, containing, as it were, a three d or column of water, 
which is stated to transmit effectually and instantaneously every 
impulse communicated by pistons, and not only that, but to 
permit such impulses to be transmitted in opposite directions at 
the same time. M. Tommasi’s experiments have been conducted 
upon a limited scale, but he affirms that he can absoliit ely obtain 
the following results: — 1. A speed of transmission of 600 
signals per minute, even at 4,000 kilometres distance (nearly 
2,600 miles English). 2. Simultaneous exchange of corres- 
pondence, any number of despatches being effected at once by 
the same cable. 3. Adaptability to any recording instrument 
whatever, Quadrant, Morse, Printing, &c., quite automatically. 
4. Economy in first cost, durability, and increase in returns. — 
Hid. 
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M. CHEVREUL. 

A VERT intcrosting episode took place at the seance of the 
Paris Academy of Sciences of Septeml)er 2, on the occasion 
of what may be regarded as the academic jubilee of the Dean, the 
famous chemist, M. Chevrcul. The tift ieth year of his membership 
does not strictly occur till 187(> ; but it is well known that 
he would have been elected in 1816, had he not urged the 
Academy to give the vacant place to M. Proust, his compatriot, 
and a celebrated chemist, wdio was old and infirm, and could 
not afford to wait. M. Faye, as president of the Academy, 
intimated that the members had resolved, as a token of their 
estimate of his worksj and their rt'-gard for his personal character, 
to present the venerable Dean that day with a medal, -without 
waiting for the arrival of the formal jubilee. The medal repro- 
'^ents the features of the illustrious chemist, who bears the weight 
of his 86* years much more lightly tlian many of his fellows who 
are considcTably younger than himself. M. Dumas, the cele- 
brated chemist, and permanent secretary of the Academy, in an 
eloquent and gr<icefully-wordod speech, recounted the many 
valuable sendees rendered by M. Chevrcul, -who modestly styles 
himself “le doyen des etudiants fran<;ais,” and at the same time 
bore warm test imony to the p('rsonal charaebT of the man. After 
M. Elio de Eeaumont, who had been a pu})il of M. Chevrcul, had 
added a few words of veneration and respect for his old master, 
the latter attempted to respond, but bad simply to express his 
inability to do so. It was in 1 80G that M. Chevrcul published 
his first most important work. He -w'as collaborator of Vanquelftn : 
and he has just completed a volume, entitled “Memoires de 
r Academic,” a most interesting work, w'hich throws light upon 
many of the most scientific questions nf the day. M. Chevrcul 
is one of the most distinguished chemists of the age ; and, 
besides being Dean of the Academy of Sciences, is Director of 
the Museum of Natural History at the Jardin des Plantes. Ho 
has chosen for his motto that beautiful maxim of Malebranche, 
which indeed affords a tnie key to his life, his works, and his 
discoveries, ^^Chercher toiijours V 'mfaillihilite, sans avoir la 
tention de C atleindrc jamais!' — Nature. 

OLD AND NEW CHEMICAL SYSTEMS. 

For some years past the science of chemistry has been in a 
most unsettled state. The old landmarks have been broken 
down or discredited by the progress of modern research, and 



176 


THE TEAB-BOOK OF FACTS, 


studenta have been perplexed by the conflict of authorities, and 
have been uncertain to what theory of the science they ought to 
pin their faith. At length a new and more comprehensive system 
is beginning to emerge from this chaos, and, as was long since 
asserted by Newton, chemistry is beginning to be regarded as 
a department of dynamics. In the Faraday lecture, lately de- 
livered by Professor Cannizzaro before the Chemical Society, 
this doctrine was ably elucidated and enforced; and it was 
pointed out that, as in the study of ponderable changes we were 
guided by the law of the conservation of weight, so in the con- 
nection between chemical and dynamical phenomena we should 
be guided by the law of the consen’^ation of force. The time has 
now arrived, indeed, for reversing the order which has hitherto 
been followed in tetiching chemistry ; and, instead of setting out 
with the criteria for determining the weight of the molecules 
and then showing their ratio to the vapour densities, the right 
course will henceforth be to begin with the latter in connection 
with the theory of Avagadro and Clausius, demonstrating it 
from physical considerations ; to found upon that the proof of 
the existence of atoms ; and to show that the weight of the 
molecules and the numbers of the atoms thus deduced agree 
with those deduced from chemical criteria. By this mode of 
procedure the old and new chemical systems will be merged 
in on(^ of a more comprehensive character than either, and con- 
stituting a part of the groat general law which detcTmines the 
action of force upon matter. — Mr. Bourne^ C.K.y Illustrated 
London News. 


THE NEW METAL, INDIUM. 

At the Royal Institution Professor Odiing, F.RB., at the hrst 
evening meeting of the season, gave a discourse on the new 
metal, Indium. Before proceeding to his immediate subject, he 
gave an historical summary of chemical discovery up to the 
present time, especially alluding to Lavoisier’s enunciation of 
the principle that all bodies which cannot be proved to be com- 
pounds are elements. He then explained and illustrated the 
invaluable method oj[ chemical research invented by Kirchhoff 
and Bunsen, and t^*rmed spectrum analysis, by means of which 
several new metals have been recently discovered, due to their 
producing characteristic-coloured bands or lines in their spectra, 
when even a very minute portion (either alone or in compo- 
sition) is burnt in a hot flame. Thus Bunsen, in 1859, dis- 
covered in certain mineral w'aters a metal which he named 
caesium, from the blue bands in its spectrum, and another named 
rubidium, from its red bands; and Crookes, in 1861, and Lamy 
soon after, found the metal thallium in the dust of vitriol fac- 
tories, through its producing a brilliant green band. After 
describing and exhibiting the most remarkable properties of 
these interesting substances, of which fine specimens were on 
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vhe table, the Professor proceeded to describe the latest dis- 
covered metal. Indium, he said, was first recognised in 1863, 
oy Drs. Eeich and Richter, in the zinc blende of Freiburg, in 
Saxony, by reason of its very characteristic spectrum, consisting 
Df two bright blue or indigo bands ; and it has since been found 
in wolfram and zinc ores. It is an exceedingly rare element, 
only about half a part of it being found in zinc ore to a thou- 
sand parts of zinc. When zinc containing indium is not quite 
completely'dissolvcd in sulphuric acid, the whole of the indium 
present is left in the black, spongy residue of the undissolved 
metal, which is found to contain lead, cadmium, iron, and 
arsenic, sometimes copper and thallium, and occasionally a small 
proportion of iridium. From the solution of this residue in 
nitric acid the indium is separated by analysis. From the 
specimens before him Professor Odling showed that indium is 
a white metal, with a tint resembling that of bismuth. When 
tarnished by the air it appears like load, being compact and 
apparently devoid of crystalline structure. Like lead and thal- 
lium, it is exceedingly soft and ductile, and Dr. Odling made 
some wire of it in presence of the audience. Its specific gravity 
is 7*4, that of tin being 7*3; aluminium, 2‘6; and lead, 11‘4. 
Indium is very fusible, its melting point being 348 deg. Fahr. 
(that of lead being 465, bismuth, 507). Indium is not an 
especially volatile metal, being less so than the zinc in which it 
occurs. It resists oxidation up to a temperature somew'hat 
beyond its molting point, but at much hight;r temperatures it 
oxidises freely. At a red heat it takes fire, burning with a 
characteristic blue flame and much brownish smoke ; and it is 
readily attacked by strong nitric, sulphuric, and muriatic acids. 

'After demonstrating some of these properties by experi- 
ment", and alluding to other points in the chemical history of 
this new metal, the Professor made some remarks on the 
establishment of its atomic weight, based primarily on the 
determination of the ratio in which it combines with oxygen 
and chlorine. In regard to its specific heat, as correlated with 
its atomic weight, he said that the determination of atomic 
weight is an interpretation of an experimontally-ascertained 
combining ratio, and that it is impossible to note the redation- 
ship of atomic weight and specific heat without perceiving that 
the atomic weights of chemists are not vain imaginings, but the 
expression of fundamental facts in nature. Professor Odling 
stated that a considerable quantity of metallic indium, extracted 
from Freiburg zinc, appeared at the Paris exhibition of 1867; 
and he laid before the members an ingot weighing above 7 oz., 
recently sent him by Dr. Richter. 

DYNAMITE. 

At a meeting of the East Worcestershire Institute of Mining 
Engineers, at Dudley, an interesting report has been made 
as to an experiment conducted with the view of testing the 



in the neighbourhood of nearly all the furnaces. The specimen 
upon which the above-named expcTiment was made was a fine, 
solid piece of metal, measuring 8ft. through in one direction. 
Several attempts had been made in past years to blow it in 
pieces with gunpowder, but all had signally failed. In one 
instance four holes were drilled in different parts, at the ends of 
which chambers were found capable of receiving 4 lb. of gun- 
powder. On firing them the ramming was blown back out of 
the holes, without any further result. In the present instance, 
the President of the Institute placed three cartridges of dynam- 
ite in one of these old chambers, and fired them. No result 
beyond the explosion followed. Nine cartridges were then 
tried, and although they failed to shiver the “bear," the shock 
was such that an accident to the neighbouring works was appre- 
hended in the event of the experiment being repeated. After a 
consultation, it was agreed to risk a third attempt, and this 
time 12J cartridges wore inserted in one of the chambers. 
When fired, the “bear” was shattered into innumerable frag- 
ment^?, one piece, 1 3 cwt., being sent up into the air, apparently 
several hundred feet, and falling, broke through a stablo-roof, 
causing considerable damage. The total weight of dynamite 
used was 1 J lb. A long conversation ensued among the mem- 
bers of the Institute with reference to the use of the compound 
in mining operations, and the opinion seemed to be general 
that it is preferable to gunpowder, especially in wet ground, 
where gunpowder cannot be used. 

In a letter upon this subjcjct. Lieutenant Symons recommends 
that dynamite should be heated to a temperature of about 2 1 2 
deg. Fahrenheit before being used. Mr. J. Gr. Morrison, of Clif- 
ton, has seen some tons of dynamite used, and he is certain 
that such a heat is not only unnecessary, but dangerous. 

The only dynamite which has accidentally exploded on works 
with which Mr. Morrison has been connected was heated in a 
box by means of waste steam. It certainly cannot have been 
heated to the temperature of 212 deg., yet it exploded with no 
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apparent cause except the concussion of some blasting at a con- 
siderable distance. 

It is true that, on all other occasions on which it has come 
under his notice, when it has been heated, either accidentally or 
by way of experiment, it has taken fire and burnt without ex- 
ploding, and it is free from danger under circumstances in 
which ordinary powder would be most unsafe. 

As, however, a temperature of 100 deg. Fahrenheit is amply 
sufficient to bring it to a pasty condition, and to make it fit for 
use, it is a pity to use any higher temperature, and Mr. Morrison 
agrees with Lieutenant Symons that it would be well if the 
directions issued with each package were more definite as to 
the temperature to which the material might be heated with 
safety. 

In a recent discussion on one of these communications, the 
details of which are not yet available for publication, Professor 
Abel, the author, remarked upon the difficulty of ascertaining 
with any degree of accuracy the exact relative exploding force 
and value of different compounds ; the most con’ect and trust- 
worthy course being to ascertain the results obtained in the 
same rock, and on the same works, for a given time ; but he 
seemed to consider that giin-cotton and dynamite were as nearly 
as piay bo of the same explosive force, and that they were about 
five or six times stronger than gunpowder. 

In following up this point, some facts were stated in relation 
to those explosives which have a special inteiM'st, opart from the 
discussion ; as, for example, that Mr. Noble, the iiivc'iitor of 
dynamite, considered the relative explosive force of nitro-gly- 
cerine, dynamite, and gun-cotton to be : — NitT’o-glycoriiie, 1 00 ; 
dynamite, 72 ; and gun-cotton, 09. In reference to th(' applica- 
tion of the test suggested by Profi^ssor Abel, part-iculars were 
given of such an ascertained result, obtained in driving a railway 
tunnel of given dimensions through hard limestone rock, where 
gunpowder, gun-cotton, and dynamite had each of them been 
fairly tried and for some time used. 

The distance driven forward in one week with gunpowder was 
8 yards, with gun-cotton 14 yards, and with dynamite 15 yards. 
The weight of each explosive used to aceomplisli this work was 
756 lbs. gunpowder, 109 lbs. gun-cotton, and 105 lbs. dynamite. 
The number of blast holes fired per yard was— 31 gunpowder, 
18 gun-cotton, and 17 dynamite ; and the cost, of each explosive 
was — gunpowder £2 per 100 lbs., gun-cotton £10 per ewt, and 
dynamite £10 per cwt ; so that to driven 15 yards the expenditure 
on each explosive was — gunpowder £28 7s., gun-cotton£I6 12k., 
and dynamite £15 9s. 4d., showing that the use of dynamite 
effected a small saving over gun-cotton in time, labour, and cost, 
and that they each of them had a very considerable advantagt' 
over gunpowder. 
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SO-CALLED SPONTANEOUS IGNITION OP OILED COTTON. 

Mr. John Gellatly has published some rery interesting 
observations on these so-called Spontaneous Combustions. He 
took a handful of cotton waste, soaked it in the oil to be experi- 
mented upon, wrung out the excess of oil, and then put it into 
a box along with some dry cotton. The box with contents was 
then heated to 170° Fahr., and in 75 minutes the cotton saturated 
with boiled linseed oil was found to be on fire. Boiled linseed 
oil and seal oil (sp. gr. 0-928) were found to be the most com- 
bustible. Next in order (Mime lard oil (sp. gr. 0*96) which took 
four hours. Kaw linseed oil took four to five hours. Kape oil 
and gallipoli olive oil appear to take a little longer than the 
last. It is interesting to note that all tho oils just enumerated 
are ethers of glycerine. Castor oil, which is not an ether of 
glycerine, tak('s two days to ignite spontaneously. Sperm oil, 
too, does not ignite ; and the petroleums actually stop the spon- 
taneous combustion of the oils above mentioned. Chemists are 
in the habit of keeping potassium and sodium in petroleum, 
which excludes the atmosphere from these metals. It is curious 
that dangerous cotton should be preserved in a similar manner. 
— Mechanics^ Magazine^ 

SPONTANEOUS INF1.AMMATION OF SILK. * 

It has been found that silk goods containing picrate of lead 
frequently catch fire in transit l)y railway. Experiments, made 
in consequence, show that a very slight amount of friction is 
sufficient to ignite samples of such silk fabrics. 

ALUMINIUM AND PLATINUM COINAGE. 

BY A. JOUGLET, 

Aluminittm has been proposed to be used as a substitute for 
bronze or copper in coinage. The author’s opinion is that tho 
metal is not a suitable material for this purpose ; but if there 
are invented ch(*aper methods for the production of aluminium, 
some of its alloys might be thus employed. Next, we have the 
enumeration of the properties of metals in general, so as to 
render them suitable for coinage. These properties, partly 
inherent to the metal itself, partly due to its intrinsic value 
(comparative scarcity), are all possessed in a high degree by 
platinum, which has been in use as a coin in Russia, but was 
demonetised by the imperial ukase of June 22, 1845, the reason 
being that at and before that period the proper methods of 
working and refining platinum were not well understood. In 
this respect, however, the researches of Drs. H. Sainte-Claire 
Beville and Dehray, and Messrs. Johnson and Matthey, have 
made such changes that there would now be no difficulty in 
working platinum into coins, and, unlike^ gold and silver, it 
would be proof against forgery, on account of its high specific 
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gravity. So far back as 1799, experiments were made at the 
French Mint, at Paris, for the purpose of converting platinum 
into coins, and Duvivier produced at that period some beautiful 
specimens of platinum medals. Platinum is still much used for 
this purpose in France. — Mechanics^ Magazine. 


NEW MODE OF DETEKMINING THE QUALITY OF IKON. 

M. Van Ruth suggests a method of examining the molecular 
arrangement of pieces of iron, whereby comparisons can be in- 
stituted, so as to aid in determining wherein goodness of quality 
consists, and the reverse. By the action of hydro-chloric acid, 
for a period of from 6 to 24 hours, the inequalities of corrosion 
cause the fibres of the iron to stand out in relief in such manner 
that an impression can be obtained thereof. Thus, the existence 
of defective structural formation may be detected, and it will 
be possible, so far as superficial tests can extend, to ascertain 
the nature and quality of any piece of iron subjecttd to such 
examination. — Ibid. 


POTASSIUM. 

Professor E. A. Dolbear has discovered a new method of 
mjiking and reducing this metal. Caustic potash of commerce 
is dissolved in water and then treated with sulphuretted hy- 
drogen. This solution of sulphide of potassium is evaporated 
until it becomes solid on cooling. The yellowish mass is tlicn 
mixed with more than its bulk of iron filings and turnings, and 
the whole put into an alembic and distilled at a bright red heat, 
the products of the distillation being received in common coal 
oil. The reaction is simple : 

KoS + Fe =:FoS-f2K. 

The resulting iron sulphide can be used to furnish sulphuretted 
hydrogen for another quantity. — Ibid. 

ON FILIFORM NATIVE SILVER. 

BY .1. H. GLADSTONE, F.R S. 

The object of this communicsition was to show that metallic 
silver might be obtained artificially in the same filiform con- 
dition in which it frequently occurs in a mineral, and thus to 
throw light on the origin of this native variety. Specimens of 
the metal were exhibited, from Kongsberg in Norway, asso- 
ciated with calc-spar, and from Chili, associated with greenstone, 
and in each case the silver resembled twisted tlireads or wires 
non-crystalline, but often bending at sharp angles. Under the 
microscope were exhibited precisely similar threads of silver 
produced by the decomposition of nitrate of silver by sub- 
oxide of copper. The latter substance is partly dissolved 
and partly converted into the black oxide, while filaments 
of the wlute metal shoot forth and bend in every direction. 
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Most of these are extremely fine, perhaps of an inch 
in thickness, so that, as was said, a gramme of such wire 
would stretch from London to Brighton. Since sub-oxide 
of copper is no rare metal, it seems probable that filiform 
native silver may often, if not always, originate from it. — Nature, 


FUSION OF METALLIC ARSENIC. 

Arsenic, in the form of small fragments and coarse powder, 
was placed in a thick barometer-tube of soft glass and of small 
bore, well sealed at both ends and enclosed in a piece of 
wrought-iron gas-tubing, closed at each end by an iron screw 
cap ; the space between the two tubes was filled with sand well 
shaken down, and the whole was heated to redness by a charcoal 
fire. Another similar iron tube placed beside the former 
served to contain several little glass tubes with samples of 
different metals whose fusion might afford some indication of 
the temperature at which that of the arsenic occuri’ed. Arsenic 
thus treated was found, on cooling, to have fused into a per- 
fectly compact ciystalline mass, moulded to the shape of the 
tube, of steel -grey colour and brilliant lustre, of sp. gr. = 5*709 
at 19° C. It possessed a considerable degree of cohesive 
strength as compared with common sublimed arsenic, and even 
seemed to exhibit flint traces of flattening before crushing 
under the hammer. It gradually tarnislu'd on exposure to the 
air, and ])rescnted all the chemical properties of ordinary crys- 
talline urseiiic obUiined by sublimation. The temperature 
required for fusion lies between the melting points of antimony 
and silver. The glass tube used was found greatly distended 
by the tension of the vapour : and tho sand was cemented into 
a kind of artificial sandstone. — J. W. Mallet, 

decomposition of fats. 

Mr. W. L. Carpenter has read to the British Association a 
paper “On 1 he Presence of Albumen in Fats, and on a New 
Method of obtaining Stearic and Palmitic Acids.” It consisted 
mainly of an account of the process of Prof. J. C. Bock, of 
Copenhagen, the use of which is rapidly extending ov(t the 
Continent, and has already found its way into one or two British 
manufactories. The process, in its original form, was generally 
applicable to fallow, but Mr. Carpenter had extended it to other 
neutral fats, which are mainly used in this country in the produc- 
tion of candles. It is found necessary, in the decomposition of fats 
by alkalies, to employ a large excess of the latter. This can, 
to some extent, be obviated by working under pressure, but 
the risk of explosion counterbalances the advantage. When 
decomposed by sulphuric acid, a considerable portion of the 
fat was charred and destroyed, and it was necessary to distil 
the product — an operation of some danger and expense. All 
these disadvantages were eliminated by the use of Bock’s process. 
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Dr. Bock has, chemically and microscopically, examined the 
action of alkalies, pressure, and acids upon the fats, and he has 
proved that all these operations bring about the destruction of 
the albuminous envelopes surrounding fat globules. The method 
of demonstrating the presence of albumen was fully described. 


CHEMISTRY OF THE HTHROCARBONS. 

C. ScHORLEMMER, in the Journal of the Chemical Society, 
gives a condensed summary of the history of this subject. In 
the opening part of this paper the definitions of organic chem- 
istry are discussed, Mr. Schorl emmer preferring to define it as 
the Chemistry of the Hydrocarbons and their derivatives.” The 
lecturer then proceeds to show how far our knowledge of the 
constitution of the hydrocarbons has advanced. The chemistry 
of the paraffin series of hydrocarbons is first entered upon ; these 
perhaps have been more completely studied than any of the suc- 
ceeding series. All the paraffins of known structure may be 
divided into four groups ; the first or normal paraffins have been 
to a great extent worked out by the author, and are those in 
which each carbon atom is directly combined with at least two 
other carbon atoms forming a symmetrical chain. The other 
three groups have not been studied completely, and are not here 
discussed. By abstracting two atoms of hydrogen from the 
paraffins a series of hydrocarbons is obtained called the olefines. 
The probable constitution is not, a.s was at one time supposed, 
that they have carbon atoms with friio combining units, thus 
— CHo — CHa — ; but that one carbon atom is linked by two 
combining units to another carbon atom, thus CHg = CHg. The 
hydrocarbons of the acetylene series were next introduced; these 
are formed by again abstracting two otluT atoms of hydrogen 
from tho olefines ; in acetylene, for instance, it is probable that 
the carbon atoms may be linked together by three combining 
units of each atom, thus CH^^CIl. * The aromatic hydrocarbons 
have been very much worked on during the last few years. The 
present theory of their constitution is due to Kekule, who sup- 
poses that the six carbon atoms are united together in a sort of 
chain or hexagon by one and two combining units alternately, 
which would then leave six combining units unsaturated. These, 
when combined or saturated with hydrogen, will yield the hydro- 
carbon benzol, which may be considered as the starting-point of 
the aromatic series. The differences observed in certain groups 
of isomeric aromatic compounds may bo accounted for by the 
supposition that tho different relative positions of certain ele- 
ments or radicals as attached to the carbon nucleus cause a 
difference in the physical condition of the substance. The con- 
stitution of various other hydrocarbons, such as naphthaline, 
anthracene, &c., is discussed; but they are too complex to be 
here described in detail. — Nature, 
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OZONE. 

The production of Ozone in quantity has hitherto stood in the 
way of a full examination of this peculiar and important form 
of oxygen gas. This difficulty appears to have been removed. 
M. Houzeau has produced what he calls an “ Ozoniseur,” in the 
interior of which is placed a copper or a platinum wire, about 
eighteen inches long ; this is sealed at one end and open at the 
other. Around the tube is wound a wire of the same metal as 
that in the tube, and of about the same length. These two 
wires are connected with the terminal wires of a Rumkorff coil, 
giving a spark of an inch in length. When the current is made 
to pass those wires, and air or oxygen is circulated through the 
tube, the peculiar ozonized condition is rapidly produced; so 
that, it is said, from about two pints of gas render^ odorant by 
this means, about 100 milligrammes of positive ozone can be 
obtained. — At}um<Bum, 

Houzeau, from a series of quantitative experiments, has come 
to the conclusion that country air contains one 450,000th of its 
weight, or one 700,000th of its volume of ozone. He believes 
that its production is due to the continuous electrical discharges 
taking place between the earth and the clouds. 

LECTTTEB EXPERIMENT. 

The Journal of the Franklin Institute calls attention to the 
following interesting lecture experiment: — It is well known 
tliat a light ball, as of cork, is sustained for some time near the 
summit of a vertical jot of water, issuing from an orifice of such 
a nature that the steadiness of the jet is maintained. The ex- 
periment becomes more striking when a vertiwil blast of air 
i.ssuing from a large bellows is substituted for the jot of water, 
as in this case there is no apparent support for the ball, which 
comports itself in a very amusing manner. When a strong 
blast cannot be obtained, if a slender wire, about four times the 
length of the diameter of the ball, be passed through its centre, 
so as to have one-fourth of its length projecting from one end, 
and one-half from the other, the balancing is more readily ob- 
tained, as any considerable change in the relative positions of 
the centre of gravity and the point of support is prevented by 
the movements of the rod. — Nature, 

SULPHUB IN COAL GAS. 

A PAPER has been read to the NewcasUe-on-Tyne Chemical 
Society by Messrs. Pattinson and Marreco “on the residual 
sulphur in purified coal gas,” that is to say, the sulphur con- 
tained in coal gas after the removal of the sulphuretted hydro- 
gen by means of oxide of iron or by lime. At various times 
violent fluctuations have taken place in the amount of the resi- 
dual sulphur in the gas supplied to Newcastle, the quantity 
varying from 25 grains in the 100 cubic feet down to 4 grains. 
The authors believe that the explanation of this lies in the fact 
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that the lime purifiers then in use were sometimes allowed to 
become “ foul” or acted on to a great extent by the sulphuretted 
hydrogen, &c., contjiined in the crude gas. Contrary to what 
might have been expected, when some of the purifiers had 
become foul, the quantity of sulphur decreased rapidly, but that 
when the foul lime was replaced by clean lime, the quantity of 
sulphur immediately rose to some 25 grains per 100 cubic feet. 
An example is given of an occasion when clean lime was placed 
in the boxes, the amount of residual sulphur in gas was found 
to be 17‘58 grains, and that as this lime became foul, the suc- 
ceeding weekly tests gave 12*10 and 6*69 grains respectively. 
The method employed for the estimation of the sulphur is not 
stated ; it is to be hoped, however, that one of the more recent 
methods has been adopted, and not the “ Letheby sulphur test,” 
which, as is well known, gives at the best most inaccurate results. 
According to the authors it w*ould seem a simple matter for our 
large gas companies to considerably reduce the quantity of sul- 
phur present in gas, at comparatively no expense to themselves. 
The probable chemical action which appears to take place is the 
formation of a sulphocarbonate from the combined action of the 
carbon disulphide in the gas and the foul lime. — Ihid^ 

^ PURIFICATION OF GAS. 

At a time when the continued existence of the Gas referees’ 
department is under consideration, and the quality and state of 
our London gas are engaging an unusual amount of public 
attention, it may not be inopportune to note the high opinion 
which had been expressed by scientific men in America on the 
report lately made by the gas referees on sulphur purification. 
Professor Wurtz, the most eminent gas chemist in the United 
States, and second to none in Europe, in copying the report into 
the American Gaslight Journal, speaks of it as “a document 
equally valuable, or rather invaluable, with those wo have had 
before from the referees and as regards tlie new method 
adopted by the referees of using lime in the purification of gas 
— a method which has given rise to many hopes and not a little 
controversy in this country — the professor bears witness to its 
originality, and sbites that “ he never met with the suggestion 
antecedent to this report.” 

DIFFUSION OF GASKS. 

Fbbd. Eischer describes a novel apparatus for demonstrating 
to an audience the Diffusion force of Gases. lie employs as a 
gas-holder a porous earthen vessel, having a funnel cemented to 
it, the tube of which is fastened to a glass tube one metre long, 
which he plunges into a flask full of water, and closes by a cork 
which is traversed by the tube, and also by a shorter tube which 
equally, enters the water, but of which the outer extremity is 
drawn to a point. The porous vessel is enclosed by a larger 
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one, into which any other gas can be passed. If the inner 
vessel contains air, and carbonic acid be sent into the outer one, 
the water immediately rises in the tube. If subsequently a 
rapid current of hydrogen is sent through the outer vessel, the 
water immediately re-descends, and the pressure in the flask 
of water becomes so great that a jet is projected from the 
drawn-out tube to the height of 50 centimetres. The author 
also employs the prec(ding apparatus to compare the speciflc' 
gravities of difterent gases. 

OXYHYDBIC LIGHT. 

The entire town of Buffalo, U.S.A., is now lighted by hydro- 
gen gas, extracted from hydrate of lime, carburetted, and burnt 
with the oxygen extracted from the atmosphere. The cost of 
the hydrogen is about a penny p(;r cubic metre ; that of the 
oxygen varies with the price of coal, and is estimated at the 
value of six kilogrammes (13 lbs.) of coal, say 2d. to 3d. The 
oxygen is nearly pure, containing only about 3 per cent, of 
azote. 


PETKOLKUM. 

It is computed that the consumption of this oil in the world 
in 1871 exceeded 0,000,000 barrels; in 1869 it was dhly 
4,800,000, and in 1870 5,290,000 barrels. The increase in 
consumption is attributed to the lowering of prices. The rate 
of consumption must depemd upon the price at which the article 
can be furnished. When the price becomes high, shale oil will 
necessarily compete with petroleum, and also the common olive 
oil, and rapeseed oil. The result of observations in Pennsyl- 
vania shows that wells continue to produce for about three 
years, and then dry up. The average production of the wells 
now is under five barrels a day per well, a great reduction from 
the original flow of wells. A large amount of new territory has 
recently been discovered, amounting to at le.ast 10,000,000 acres. 
The British Consul at Philadelphia, Mr. Kortwright, who sup- 
plies this information, states that at the beginning of this year 
the number of wells drilling in IVnnsylvania was 469, and the 
number throughout the United States 526. Great economy in 
the production of petrol (‘um has resulted from the application 
of cast-iron tubes to the wells, instead of barrels ; the oil is thus 
carried over the various inequalities of surface for three or four 
miles to the tanks on the railroiids, and forced into them by 
steam engines. The price of transport is thus reduced one-fifth. 
The gas emitted is also utilised, both for working engines and 
illuminating purposes. The Consul states that the oil regions 
are 100 miles in length, by 30 to 50 in breadth, and the number 
of wells to be tapped so great that the supply is considered to 
be sufficient for a century to come at the least. The export of 
{petroleum, naphtha, and benzoine from the port of Philadelphia 
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to foreign countries in 1871 amounted to nearly 66,000,000 
gallons, of the value of ^13,257,896. 

ACTION OF BONE CHAECOAL IN SUGAE-MAKING. 

C. Weenekinck, starting from previously known facts, frames 
an hypothesis to account for the action of animal charcoal in 
decolorising vegetable solutions, and in absorbing lime from a 
solution of sugar lime. Ho connects the undoubted fact that 
such charcoal absorbs and condenses largo quantities of the 
atmospheric gases with the powers named, by assuming that the 
decolorising power is due to the oxidising power of condensed 
oxygen, and the lime-absorbing action to the carbonic acid con- 
tained in the pores. He does not quote any experiments in 
support of his view. In reference to tliis paper, C. Haughton 
Gill remjirks, that he can state that animal charcoal deprived of 
its gases by heating to redness in a Sprengol vacuum, is capable 
of decolorising a solution deprived of dissolved air (and ri'tained 
in vacuo) as perfectly as the ordinary material . — Chemical 
Society's Journal, 


GUAEANINE. 

Me. John AVilltams has described to the British Association 
an improved method of preparing Guaranine, the active prin- 
ciple of Guarana, the fruit of the Paulina sorhilis, which is used 
by the Amazonian Indians for an infusion. This principle was 
isolated by Stenhousc, and pronounced by him to be identical 
with theiue or caffeine, the active subsUince contained in tea 
and coffee. In the author’s process the guarana is reduced to fine 
powder mixed w'itli one-third of its weight of hydrate of lime 
and moistened with w’ater. It is then allowed to stand for a 
couple of hours and thoroughly dried at a gentle heat. The 
mixture is exhausted wdth boiling benzol filtered, the benzol 
distilled off, when a small quantity of light coloured oily matter 
remains. This is treated with hot w’ater and heated for some 
time over the w^ater bath, filtered through a moist filter, and 
after concentration the solution is set aside to cr}\stallise. In 
about twenty-four hours the guaranine separates out perfectly 
pure. The same process is ap]>Iica.ble to tea, but the author is 
inclined to believe that guaranine differs in several particulars 
— taste, solubility in water, &c. — from theinc. — Nature, 

DECOMPOSITION OF WATER. 

He. Gladstone has read to the British Association, a paper, 
prepared in connection with Mr. Tribe, “ On the Mutual Help- 
fulness of Chemical Affinity, Heat, and Electricity in Producing 
the Decomposition of Water.” Dr. Gladstone commenced by de- 
scribing the action of various metals upon w^ater ; some are 
able to eliminate the hydrogen from water, whilst others, and by 
far the larger number, are unable to do so. Zinc, if perfectly free 
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from foreign metals, is without Mtion on water ; but if it be 
brought into contact with another metal even more stable in 
regard to its action on water, the electrical tension pliLS the 
chemical tension upsets the equilibrium between the atoms in 
the molecule, the hydrogen is eliminated. The eflFect of varying 
the distance between the plates was carefully measured, and 
it was found that the chemical action increased slowly up to a 
certain point, after which the action rapidly increases as the 
metals are brought into closer contact. Copper deposited on 
zinc foil is a very effective combination, and its action is 
materially accelerated by the meeting ; thus, at 2° C. only 1 
cb c of hydrogen was evolved pcsr hour ; 62 cbc were illuminated 
per hour at whereas at 93° C. as much as 628 cbc were 
produced. With magnesium and copper the action is even 
more marked. These r(‘-actions afford methods of preparing 
exceedingly pure hydrog(in, and they will doubtless be found 
useful in many operations of reductions. 


DISTILLATION OF WATEB AND BUTYLTC IODIDE. 

M. PiERiiE, in a recent note, remarks as follows: — The two 
liquids being put into a retort,, the butylic iodide collects under 
the water. On heating, the temperature rises to 95° or 96° C., 
when ebullition commences. Large globules of iodide detach 
themselves from the lower surface, and rise through the water, 
each being surmounted by a transparent bubble of vapour, the 
two combined having a less mean density than the water. So 
long as any iodide remains at the bottom, the temperature con- 
tinues at 96°, but when it has all disappeared, the temperature 
rises to 1 00, and boiling of the water ensues. The boiling 
point of butylic iodide, distilled alone, is 122°'5. In the pre- 
sence of water, therefore, it is lowered 26°'5. It would seem, 
a priori, that the water should distil more rapidly than the 
iodide ; but, on observing the relative proportions of the two 
liquids condensed, during the experiment, it appears that out of 
100 volumes of the condensed liquid, only 21 are water, and 79 
iodide — i.e., the quantity of iodide is about four times the 
volume of the water, and nearly six and a half times its weight. 
This relation is independent of that of the liquids contained in 
the retort. Ethylie iodide, with water, is analogous in its 
distillation to that now referred to. The mixture boils at 66° C., 
while the iodide alone boils at 70°. — Mechanics' Magazine, 


SIMULTANEOUS DISTILLATION OF WATER AND ALCOHOLS IN- 
SOLUBLE IN WATER. 

1. When a primary mixture of amyl alcohol and water, or of 
butyl alcohol and water, is submitted to distillation, the boil- 
ing point of the mixture remains constant until but a single 
one of the liquids remains in the retort. 2. This boiling point 
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is always below that of the most volatile liquid ; i.e., in the 
case given, below 100° Cent. 3. For each of those mixtures, 
there is a constant relation between the proportions of water 
and alcohol which distil over ; this relation varies in the two 
cases, being 2 to 3 in the case of amyl and 1 to 5 in the case of 
butyl alcohol. 4. When a ternary mixture of water, butyl 
alcohol, and amyl alcohol is distilled, the boiling point is not con- 
stant, but varies with the proportions present ; but it is always 
below that of the most volatile body. The relation of distilled pro- 
ducts to each other is also not constant. — MM. Pkrreand Puchot. 

ABSORPTION OF WATER BY PLANTS. 

If the soil be sufficiently moist, the roots of plants take 
up all the water the plant requires and the leaves in this case 
reject water; but if the soil bo too dry, the leaves absorb water 
in the liquid state. — M. Caiileict. 


ARTIFICIAL BUTTER. 

Some years ago the author was requested by the Victualling 
Department of the French Navy to try to find a substitute for 
butter, which would not becom(‘ rancid. Experiments made 
with cows, submitted to a very scanty diet, led to the dis- 
covery that these anim.als continued to give milk, although in 
very much smaller quantity, and that this milk always con- 
tained butter ; the author surmised that this butler was due 
to the absorption of the fat contained in the animal tissues, 
which was converted into butter under the influence of the 
milk-secreting glands. This led to experiments on the splitting 
up of animal fats, and furth(*r, to the following process for 
making butter artificially. Best fresh boef-siiet is first me- 
chanically cut up, by means of circular saws fitted to a cylinder, 
and is next placed in a vessel containing wat(T, carbonate of 
potassa, and fresh sheep’s stomachs previously cut up iiVo small 
fragments ; the temperatures of this mixture having been raised 
to 45°, the joint influence of the pepsine of the stomachs and 
heat causes the fat to be separated from the cellular tissue : 
the fatty matter floating on the top is decanted, and, after 
cooling, submitted to very powerful hydraulic pressure ; the 
stearine is used in candle-making, and the semi-fluid oleoma- 
garine is used for making the artificial butter in the fol- 
lowing manner: — 50 kilos, of the fat arc poured, along 
with 25 litres of milk and 20 litres of water, into a churn, 
while there is added 100 grms. of the soluble matter ob- 
tained by soaking for some hours in milk from cows’ 
udders and milk-glands ; a small quantity of annatto is 
also added, and the operation of churning then proceeded 
with. The butter thus obtained is well washed with cold 
water, and if required to be kept for a long time, melted by 
a gentle heat to eliminate all the water. According to 
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reports of sanitary committees, as well as of the authorities of 
the Victualling Department of the French Navy, this artificial 
butter is really an excellent substitute for genuine butter, and 
can be expos^ for sale if the vessels ate marked to distin- 
guish the artificial from the genuine butter. — Rev, Heh, de 
Chim. 8c. ^ Indust. 

CAHBONIC ACID IN SEA WATER. 

To the Journal of the Chemical Society^ Professor Himly has 
contributed a paper “ On the Estimation of Carbonic Acid in Sea 
Water.” The method recommended is to precipitate the carbonic 
acid by baryta water, and to estimate the baric carbonate pro- 
duced, it having been found that simply boiling the water is 
insufficient to drive off the whole of the carbonic anhydride. A 
detailed description of an apparatus for the collection of sea 
wator below the surfiice is promised, which is also to be pro- 
vided with the means of adding the rengemt below the surface 
of the sea, so as to avoid any loss of carbonic anhydride during 
and after the collection of the sample. 


SEA-WATER FOR BREAD-MAKING. 

It is perhaps not generally known that under the salt-mono- 
poly in Spain sea-wat(‘r is contraband ; and, although it may 
appear incredible, it is nevertheless afixet, that in sea-side towns 
many persons have by penal servitude atoned for th(! atrocious 
crime of having used sea-water for making up their dough. 
These criminnls were prosecuted purely and simply because in 
kneading their flour with salt water tlu'y necessarily defrauded 
the inland revenue of the salt tax. 

Now that this monopoly is abolished, we may recommend 
the use of sea-water for bread-making, especially in the case 
of the towns on the coasts, and also of those inland where 
the cost of transport is not too high. But since previous 
restriction has brought aliout certain prejudices arising chiefly 
from the more habit of not using this useful article, we venture 
to quote a few words in support of our suggestion. 

In a memoir by M. Moison, r(;cently presouttni to the French 
Academy of Sciences, wo find that along the entire coast of the 
Channel sweet water is only used for the leaven, and pure salt 
water for the dough, and that the bread thus made has the 
necessary degree of salinity. But when sea-water is used for 
other culinary purposes the result is a disagreeable failure. 
The author judges that th<^ brea.d undergoes a peculiar change 
caused by certain of the salts dissolved in sea-water ; he, how- 
ever, calls attention to the beneficial hygienic effects of bread 
salted by this water. 

M. Dumas suggested that probably the chloride of magnesium, 
which imparts to the sea-water its acrid taste, is decomposed at 
the high temperature to which bread is exposed in the oven ; in 
such case magnesia would be produced, which destroys acridity. 
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M. Boussingault added that during panidcation glucose is 
formed, which is also capable of diminishing the acridity. He 
remarked that during his travels in America he had noticed that 
many indigenous substances were dished up with sea-water and 
a little cane-juice, the latter neutralising the effect of the former. 

M. Chevreul reminded the Academy of the combinations of 
sugar and salt recently presented by M. Maumen^. These two 
ingredients were mixed together so as to neutralise each other, 
and they together presented a substance not unlike in taste to 
a combination of wheat and sea- water. 

The experiments of M. Maurnene and the observations of M. 
Boussingault are indications sufficient to show that sea- water 
with adequate admixture of sugar might be made available for 
many domestic purposes. — Mechanics^ Magazine. 


NEW HYOBOMETER. 

Mb. Dines has exhibited to the British Association a new 
Hygrometer. It is a dew-point instrument, a piece of very thin 
black glass being cooled by the flow of iced water through a 
chamber of which this glass forms the top. A thermometer is 
immersed in the water, nearly in contact with the glass, and 
gives the dew-point. The cold is regulated by turning a Uip. 
He, also exhibited a hygrometer in which the chamber was 
covered half with black glass, and half with gilt metal. This 
he had constructed for deciding whether glass or metal served 
best. The indications of the two parts agreed, but the black 
glass made the dew more visible. He finds that on many days 
the moisture in the air is very unequally distributed, masses 
of air very differently charged with moistures rolling over the 
surface of the earth in the same manner as the clouds abov(i. 

NEW FI1.tr K-PUMP. 

Pbofessob Thorpe has exhil)ited to the British Association 
a modification of the. llltor-pump recent ly described by Mende- 
lejeff. It acts upon the principle of the hydraulic ram, and 
by means of a fall of water of less than a yard, a vacuum of 
nearly 700' can be readily obtained. The modification consisted 
in the nature of the valve employed and in the method of deter- 
mining the d(;gree of exhaustion. The instrument has the 
advantage of portability and readiness of construction over the 
older form of Bunstod (which r<‘quires a fall of water upwards 
of 30 ft.), and is likely to come into general use. 

A JOULE. 

These transformations of energy are, in their character, 
similar to the optTations of commerce, wh(>re merchandise of 
every description can bo exchangc.d for money, or for other 
goods. But there is this difference, that in thermodynamics 
the relative values never vary. As in commerce silver and 
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gold are the standards of value in which we name the prices 
of all exchangeable commodities, so also in thermodynamics 
we have a coinage of heat and of work. Our sovereign, the 
standard to which all other forms of energy are referred, is 
one unit of heat; on the obverse is stamped “Joule’s Equi- 
valent,” and on the reverse is inscribed “ 772 foot pounds.” 
One unit of heat is the amount required to raise the temper- 
ature of one pound of water one degree, and the change for 
this coin, or its equivalent, is 772 foot pounds of work — that 
is, the work required to be expended to raise one pound weight 
772 feet . — Nautical Magazvm. 

SULPHURETTED HYDROGEN AS A BLOWTIPE REAGENT. 

All the characteristic sulphide precipitations usually obtained 
in the wet way, may bo effected by simply mixing the metallic 
compound to be tested with powdered hyposulphite of soda, and 
bringing the same upon a borax bead into the reducing portion 
of a blowpipe flame. In order to avoid the ready volatility of 
certain compounds, such as those of mercury and arsenic, and 
the ambiguous colours of others, the mixture should be placed in 
a small glass tube and heated therein. After the reaction, which 
can be readily followed by the smell of the sulphuretted hydro- 
gen evolved, the fused mass will show the sulphide colorations 
most distinctly. The hyposulphite should be rendered anhydrous 
before using it. — Mechanic^' Magazine, 


ON THE LIGHT EMITTED BY THE VAPOUR OP IODINE. 

The vapour of iodine may be heated to redness like a solid or 
liquid. It then (‘mits the less refrangible luminous rays which 
furnish a continuous spectrum. A spiral of fine platinum wire 
is sealed in the interior of a glass tube eight millimetres in dia- 
meter. Pure iodine is then introduced, and the tube sealed after 
the air has been expelled. If the iodine be then volatilised and 
the wire ignited by a battery, the spiral appears surrounded by 
a flame of a very rich red colour, which yields the well-known 
interrupted spectrum. — Salet, 

COLOUR BLINDNESS. 

An instrument has been invented in G-ermany for testing 
Colour-blindness. It consists of a rotating apparatus, which 
moves a disk whose centre is a circle, one half black and the 
other white ; outside of this is a ring half red and half green, 
then another ring of violet and red, then the outside rin(, of 
violet and green. When rapidly rotated, the centre appears to 
be coloured grey, that is black and white mixed. To a green- 
blind person the middle ring will appear grey, that being the 
result to him of a mixture of violet and red. The outer ring 
will appear grey to the ret^-blind patient, and the inner grey to 
the violet-'blivA. By the use of this instrument, a large number 
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of patients may be simultaneously examined for one or more 
kinds of colour-blindness. 

COLOURED SPECTACLES. 

Ds. Stearks writes : “ The photographer uses orange-coloured 
glass to exclude the actinic rays of light, and why some optician 
has not hud the genius to see that orange is the proper colour 
for spectacles, instead of green or blue, for persons with weah 
eyes, is beyond my comprehension. A room in the hospital 
with which I am connected is lighted through orange-coloured 
windows, and is used by patiouts who have certain diseases of 
the eyes requiring the exclusion of the actinic rays of light. It 
has been very satisfactory. Orange is also, 1 believe, the proper 
colour for bottles containing chemicals affected by light.” 


UTILISATION OF WASTE. 

At the Koyal Institution Professor Odling, F.H.S., in his 
seventh lecture on the Alkali Manufacture, has rc^surned the con- 
sideration of the valuable products obtained from pyrites, illus- 
tmted bya series of oxporimenls. Since 1838, when theprice of sul- 
phur rose from T)/. to 14/. a ton, in consequence of a monopoly 
granted by the King of Naples, pyrites has been largely im- 
ported and employed in the manufacture of oil of vitriol, or 
sulphuric acid. As, on account of a little sulphur left in it, the 
burnt p}Tites is unfitted f(»r manufacture into iron, it was long 
suffered to accumulate in Iiuge heaps ; but now — thanks to th(^ 
progress of chemistry — about 9,600 tons of copper ore are ob- 
tained from 3«)0,000 tons of the pyrites. The burnt ore is 
crushed wdth about 17 per cent, of eommon salt; the mix- 
ture is passed through a sieve, and heated in furnaciis, and thus 
the gases chlorine and hydrochloric acid are evolved, various 
metallic chlorides being h)rmed. Professor Odling at some 
length described and illustrated the complex cliemicai reactions 
whereby, from these results, very pure iron oxide, copper, silver, 
and gold are extracted ; and he specially referred t o the inge- 
nious processes invented by Mr. Clav.det and Mr, Arthur 
Phillips, and now carried on at the W'orks of the Lancasliire 
Metal Extracting Company, w^lierc, last year, silver and gold 
worth 3,700/. were extracted, the sole cost being that of extrac- 
tion, The expensive, element, iodine, employed in the produc- 
tion of silver, is recovered and used over and oi^er again, with 
little waste, and the loss of zinc is compensated by the lead 
recovered. From the w^ashings of the mixture of burnt pyrites 
and salt, after the silver has been precipitated, copper is 
obtained, being deposited upon scrap iron of all kinds cast into 
the solution. The copper is separated from the iron by sieves, 
and when washed and drained is sold to the smelters, and up- 
wards of 9,000 tons were smelted last year. Formerly the 
remaining solution of sulphate and chloride of iron with excess 
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of common salt was thrown in sewers or canals ; but now from 
this injurious waste chemical treatment obtains a sulphate of 
soda which is used in the manufacture of glass, while the un- 
dissolved oxide of iron is sold as rouge of the first quality. 
Yet, although so many valuable products arc obtained from this 
waste pyrites, much still remains to be done. In the latter part 
of the lecture Dr. Odling described some of the properties of 
muriatic or hydrochloric acid gas. 

TREATMENT OF REFUSE BY CARBON. 

Mr. Stanford and Mr. W. E. W. Smith, of Glasgow, have 
explained the operations of their system in a district of Glasgow 
containing about 10,000 inhabitants. It is asserted by the ad- 
vocates of the carbon system that the application of water to 
refuse is extravagant in practice and erroneous in theory. The 
charcoal system, it is alleged, is preferable to the earth system, 
the bulk being diminished by about tlm^e-fourths as compared 
with earth, and upwards of 360 times as compared with water ; 
application and removal are facilitated, as compared with 
earth, and, as compared with water, they admit of a like me- 
chanical adjustment, while tli<‘ removal has the advantage of 
being final, complete, unobjectionable, and rcimunerative ; deo- 
dorisation is instantaneous and complete, the use of charcoal is 
more remunerative than that of earth, the material possesses an 
intrinsic value, and bikes up completely and within a limited 
compass all the valuable qualities in thi^ refuse ; that charcoal 
can be obtained at moderate cost, and that after use the com- 
pound can be sold for manure or re-burnt. The discussion of 
the system occupied about two hours. 


THE PHOSPHATE OF LIME SEW^AGE PROCESS. 

It is well known that one of the methods of treating sewage 
by precipitation consists in adding the acid or soluble phosphate 
of lime — what is commercially known as super-phosphate — and 
subsequently introducing milk of lime. This addition is sup- 
posed to bring back the superphosphate tu its original insoluble 
state as tribasic phosphate of lime (bone-earth) carrying down 
with it more or less of the animal matter present in the sewage. 
If this experiment is performed in distilled water, the phos- 
phoric acid will be precipitated in an insoluble state, as supposed. 
Sewage, however, contains common salt in considerable quantity, 
salts of ammonia, starch' and glue, all which substances have a 
decidedly solvent action upon recently precipitated tribasic 
phosphate of lime, and a still more powerful action in prevent- 
ing its perfect precipitation. It is tWefore certain that if the 
phosphate of lime process were adopted onfthe large scale, a con- 
siderable quantity of phosphate of lime would be wasted and 
would add to the impurities already present in the sewage. 
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nf:w form of burette. 

A NEW burette has lately been brought into use in Paris. It 
consists of an upright tube, drawn out to a fine aperture below, 
like that of Mohr, and supported in the same manner. The 
opening at top is fitted with a perforated cork, through whiee 
plays a glass rod, reaching down to the bottom and grounh 
conically, so as to fit water-tight into the tapering delivery-end 
of the burette. A lateral aperture at the top serves to charge! 
the instrument. To let the liquid flow it is merely lu'cessary to 
draw the glass rod sliglitly upwards. If the instrument is cor- 
rectly made, the flow of the test-liquid can be regulated witii tln^ 
greatest nicety. This form of burette is likely to I>o useful in 
working with solutions of the perniaganate of potasli, or other 
reagents which attack the india-rubber which in Mohr’s pattco-n 
connects the deli very -tube; to tin* body of the burette. — Me- 
chanics^ Magazine. 


TANNIN AS A REAGtatT FOR SEPARATING THE COLOURIXCi MATTi:R 
OF THE BLOOD. 

If a liquid conUiins haematine, it is proposed to add in suc- 
cession ammonia or potash, tannin, and finally acetic acid, until 
an acid reaction is perceptible. A deep-coloured preci])it!iie 
quickly separates, consisting of the tan na to of haematine. Jr 
can be collected upon a filter, wa.shed and dih'd. If suljse- 
quently treated with sal-ammoniac and acetic acid, it yields fine 
crystals of haemine. Struve found 20 centigrammes of urine 
mixed with 0*023 per cent, of blood sufficient to produce the 
above reaction. Very small quantities of the precipitate, dried 
on a glass slide and examined under tin* microscope, show 
crystals of haemine by the action of sal-ammoniac and acetic, 
acid, preferably in the cold. — IHd. 


NEW METHOD FOR DETERMININf} PHOSPHORIC ACID IN MANURES 
AND RAW MATERIALS CONTAINING ALUMINA AND IRON. 

The sample is dissolved in a small (juaniity of nitric acid, and 
the filtered solution is mixed with citric acid to keep iron and 
alumina in solution. Ammonia is then added until the reaction 
is faintly alkaline, and subsequently the ordinary magnesia 
mixture. When the precipitate thus occasioned has had time 
to collect and settle, it is filtered, slightly washed, re-dissolved 
in a few drops of nitric acid, and determined volumetrically with 
a standard solution of the nitrate, or otherwise the acetate of 
uranium. The advantage claimed for this method is that the 
time necessary for removing the lime present previous to the 
addition of the magnesia mixture is saved, as also that required 
for washing, drying, igniting, and weighing the precipitate of 
double phosphate of ammonia and magnesia. — Ibid. 
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ON HEAT. BY D. TTNDALL. 

The Boston Correspondent of the New York World gives an 
account of the dehui of Professor Tyndall before an American 
audience, last month, in the hall of the Lowell Institute, 
which was densely crowded : — “ His reception was exceedingly 
warm and hearty. I'he lectures are free, and are the gift to 
the public of this splendid institution, which does in another 
way something of what the Cooper Institute does for New York. 
The front s('at at tliese lectures is always reserved for Mr. 
Lowell’s friends. Otherwise it was a tj^pical Boston audience. 
Though exceedingly plain, the hall is well adapted for the pur- 
poses of a popular lecturer. Professor Tyndall’s apparatus was 
arranged chiefly upon a large table, arranged as three sides of a 
square, in the centre of which ho stood while speaking. ’A long, 
narrow bridge; was built out from the front of the platform over 
the hefids of his audience, and on this were placed the auxiliary 
instruments with which the J*rofes.sor produced his most bril- 
liant effects in analysing a ray of light upon a canvas at the 
back of the platform. In person Professor Tyndall is a gentle- 
man of medium hdgbt. and rather slight in build. His features 
are shrewd and kindly, and his manner betokens the accom- 
plished and g<mial gentlemnn. Ho was clad in full evening 
dress, and was followed ]>y his two assistants, who were kept 
busy throughout the evening in preparing for his experiments. 
With that happy faculty of speech wliich is his most charming 
trait, the Professor settled down immediately into the good 
opinion of his hearers, who chtuTcd him so warmly that he inti- 
mated at onee he felt quite at home. He told how, many years 
ago, he was besought by Mr. Lowell to come to America, and 
how, last year, tlu'. summons came with such a force from many 
distinguished men that he could no longer refuse it. So here 
he was before a Boston audience. His lectures are devoted to 
an ex|K)sition of the laws of Light and Heat. His fascinated 
audience cheeriid him to the <;cho, and went, away to hunt up 
new adjectives with which to praise him.” In his third lecture 
he m.ade the following reference to an illustrious man: — “In 
1773, in Milverton, Somersetshire, was born one of England’s 
most remarkal)le men. He was educated for a physician, but 
became a master in jdiilosophy, letters, and languages. He 
first deciphered the Egyptian hieroglypliics. He discovered 
facts in optics which Newton never knew. Familiar with wave 
motions and with the subject of sound, he was pr(q)ared to com- 
pare wave motion with liglit. He worked on, and placed on an 
immovable basis the undiilatory theory of light. I have sought 
to place his name right with our public. It was Dr. Thomas 
Young. By a geometrical conception we may compare Newton 
with Young. Let Newton st4tnd erect in his age and Young 
in his. Draw a line from one to the other, touching the beads 
of both. This line will slope by a gentle gradient from Newton 
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to Young, for Ne-wton was intellectually the taller man of the 
two. Put the greatest man since Young between these two, and 
his head will not touch the line. Young was too far in advance 
of his age ; his contemporaries could not follow him, but the 
exactness of his assertions has since been proved. Let the 
gentlemen of the press lay to heart the responsibility of public 
writers. Young was quenched for twenty years of liis life by a 
brilliant writer in the EiVmhurgh Review^ who then held the 
public ear. But Fresnel and Arago extended his discoveries, 
and made reparation for him at last. The twenty years during 
which he was obscured were filled with tlie fame of Davy and 
Faraday. We cannot calculate what infiiience tlui twenty years 
of repression may have had upon his power of work. His 
assailant was Henry Brougham, afterwards Lord Chancellor of 
England.” 

Dr. Tyndall, in his third lecture, delivered by him at the 
Royal Institution, quotes Count Rumfoi’d's remark, that a habit 
of keeping the eyes opum to everything that is going on in the 
ordinary course and business of life has oftener led to useful 
doubts and sensible schemes for investigation and improvement 
than all the more intense; meditations ot' philosophers in the 
hours expressly set apart for study. The history of science is 
filled with illustrations of this — Archimedes, Galileo, and 
Newton being eminent examples ; but. said Dr. Tyndall, although 
the train of thought which issues in di.scovery may be thus 
started, the chief part must belong to the mind to wliich the 
accident appeals. As an instance of this described the 
way in which Rumford himself was Ld to the investigation of 
the manner in which heat diffuses itself in liquids, by ob.serving 
that some particular disho.s, such as stewed apples and rice-soup, 
remain hot for a long time ; a,nd that wa l sand lias a similar 
property. The chilling [>uwerof cold water up to this time had 
been ascribed to its power of conduction; but the experiments 
of Rumford eventually proved that this is not a case of con- 
duction, which consist.s of a spreading of he.at from atom to 
atom ill all directions, but of convection, or transier of heat ; a 
case of currents, in which the light liquid ri.ses bodily, and the 
heavy liquid falls. He proved that l)S per ceul. of the. apples 
are water, aild 2 per cent, only fibrous matter : yet tin’s small 
part is sufficient to check the diffusion of heat and thereby 
cause its long retention. To test this conclusion yet further, 
Rumford instituted a series of elaborate experimeuls, which 
were described and illu.strated by Dr. Tyndall ; all the results 
tending to prove that heat is diffused through liquids mainly 
by convection. This takes place in our ocean currents. Our 
rivers also are the final form of convective currents of vapours 
which have been, iu the first instance, pressed upwards by 
heavier air, where they condense and roll to the ocean by their 
own gravity. He then showed by experiment that heat is 
diffusSi through gases in the same manner ; audi among other 
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illustrations, exhibited on the screen the ascending currents of 
heated air from a flame, explaining that hot air is not uniform, 
hut consists of filaments alternately hot and cold — the one 
acting as concave and the other as convex cylindrical lenses. 
The chilling effect caused by air and by hydrogen gas upon a 
red-hot spiral of wire was also shown ; and when one part of a 
heat(‘d w'ire was cooled and darkened ])y the hydrogen, the 
other pnrt btfcame more intensely bright. Dr. Tyndall then 
proceeded to illustrate the true conduction by heat, first ex- 
plaining t he coiistruetion of Mclloni's thermo-electric pile, which, 
wluin connpct.ed with a galvanometer, affords the means of 
ilcilectiiig v(‘ry minute variations of temperature. He then 
exhibited tht' way in which philosojhers have ascertained the 
dift’erent degrees of eonduetivity possessed by various metals, 
which were set forth on a table (silver Ix'ing 100 ; copper, 74 ; 
gold oil; brass, 24 ; tin, ir»; iron, 12; lead, 9; platinum, 8; 
and bismuth, 2). Tie alluded to the fact that their conductivity 
for {ik'etrieity is in nearly the .same proportion, leading to the 
conclusion that tdeetricily, likelieat, is a mode of motion. After 
referring to the peculiar eojiduction of heat in crystals, the Pro- 
fessor exliiltited his own apparatus for determining the rate of 
eonduet ivity of heat in various woods, and referred to a table 
of results which showed that the velocity of propagation is 
greatest in a direction per]>endienlar to the ligneous hiVers. 
This velocity is very little affected by mere density. Some light 
woods have great and others little conductive power, and heavy 
woods also vary in this respect. 

NIGHT VIOl.KT. 

A. Clavkl has succeeded in preparing a violet colouring 
matter, which appears of its proper hue when seen by artificial 
light. The apparatus he employs is furnished with an inverted 
condenser similar to that empdoyed by many varnish makers 
for their gnm pots. In this he digests, for about twelve hours, 
fuclisino with iodide of methyl alcohol and caustic soda. The 
whoh' mass is then removed from the digester, and the iodine 
eliminated by long boiling with a strong solution of soda. The 
cake remaining behind eonsi.sts almost exclusively of the new 
colouring matter. This is dissolved in weak sulphuric acid, 
reprecipitated by soda solution, is then wa.shed with cold water, 
dissolved in boiling water, filtered, and the dye reprecipitated 
with salt . — Dhigler Folykch. Journal. 

NICHOLSON OR ALKALI HLUE ON WOOL. 

This dye differs from all other aniline colours in the fact that 
it is not, like magenta, aniline-violet, &c., the soluble salt of a 
base insoluble in water, but a base soluble in water of itself, 
yet capable of forming, in union with acids, coloured and inso- 
luble salts The base is in itself colourless, or very pale. To 
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obtain a dye, the base already fixed on the fibre must be united 
with an acid. This is effected by passing the dyed wool through 
sin acid bath. Thus for 1 0 lbs. of wool a very dilute solution is 
prepared by boiling 1 to 1^ oz. of the dye in pure water; a 
colour-bath is next prepared at a hand-heat in which 1 ^ to 2 oz. 
of borax must be dissolved. An equivalent quantity of the 
carbonate of potash or soda may be used instead. The borax 
serves to neutralise any traces of acid existing in the water or 
the wool to be dyed (possibly also to prevent the working on of 
certain impurities which may be present in the dye). The 
solution of Nicholson blue, previously well filtered, is nt'xt 
added. The goods, previously saturated with water, are next 
entered and k(‘pt constantly in motion, whilst the temperature 
of the bath is ver^^ gnidually raised to the boiling point. They 
arc then taken out, worked W(‘ll in water at a hand-heat, and 
passed into the acid bath, which for 10 lbs. of wool should con- 
tain 10 oz. of sulphuric :ur.id. H^rc* they are worked till the 
colour is fully developed. The Nicholson or alkali blue is the 
most permanent of all the aniline colours hitherto obtained. 

DYEING COTTON YARN WITH MA(5KNTA WITHOUT HIE USE OF A 
MORDANT. 

» Krimann gives the following directions. Wash caritfully in 
pure water, at a temperature approaching 212^ Fah., but with- 
oul actually boiling, supporting the yarn upon rods in ilio pan, 
and turning it (;orishintly for three-quarters of an Iiour. Then 
rinse it well in a current of clean cold water. A coloiir-baih is 
then prepared in the proportion of ilb. of diamond fuehsiiie 
(hydrochlorate of rosanilinc;) to lb gallons of boiling water. 
The yarn is eiiverc l in lots\of 20 t.o 20 ]]»s. each, and the 
colour is likewise added in portions. Tin* hotter th>‘ water, 
the bluer will be the shade produced. Tin* yarn is finally dried 
iit a low t(‘.mperivture. This- method is said by its diseoverer 
to yield exeellent results at a V(‘ry cheap rate. — Mitchanics 
Magazine. 


COMHUSTION IN (»X.GRN OAS. 

It has long b(*en known that Combustion is more vivid in 
Oxygim Gas than in atmospheric, air, and p.rojecis have, at dif- 
ferent times been pro})ounded for increasing the. intensity of 
heat and light when combustibles arc buriu'd by immersing 
the burning body in oxygen. One impediment to the execution 
of this design lias been the difficulty of obtaining oxygen in 
large quantity at a cheap rate. But this difficulty has been to 
a considerable extent surmounted by M. Tessier du Motay, who 
discharges oxygen from permanganate of potash by steam, and 
a new dose of oxygen is absorbed by shutting off the steam and 
fsending a current of air through the salt, which may thus bo 
used over and over again without waste. By mixing oxygen 
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with coal-gas and projecting the ignited mixture upon a small 
cylinder of lime or magnesia, the brilliant oxyhydrogen or lime- 
light, is produced ; and four of these lights hare recently been 
placed in front of the new opera in Paris, and are attracting 
much attention from their great illuminating power. It is 
stated that a Gas Company in Paris contemplate the exten- 
sive introduction of this method of lighting, which is said to be 
(cheaper than the ordinary method relatively with the quantity 
of light produced. 


MANUFACTURE OF CHLORINE. 

Mr. Wp,t,oon has described to tin; British Association his pro- 
cess for the Manufacture of Chlorine by means of mangiinite of 
magnesium. The marifranite is first produced by iK'utralising 
an acid solution of m:mgarieso elilori(le with Greek stone. By 
tpoatnient with hydrochloric acid the manganite yields chlorine 
and magnesium and manganese chlorides. The solution is run 
out of till* steel into an iron pot, and is afterwards boiled down 
until it reaches a temperature above 300° Fah., when it is run 
into a Idind furnace and evaporated to dryness. On heating 
the dried residue chlorine and hydrochloric acid arc evolved, 
and the manganite of magnesium is rpj)roduccd. 

Mr. H. I>encon has delivered to the Chemical Society his 
lectures “ On Oeaeon’s MethcKl of obtaining Chlorine, as illus- 
trating some Principles of Chemical Dynamics.” The process 
consists in passing a heated mixture of air and hydrochloric 
acid over sulphate of copper, or over pieces of pumice or brick 
saturated with the same. He finds that the action is essentially 
a surface action, and that them is a certain comparatively small 
range of temperature, between the critieal limits of which the 
per-centage of hydrochloric acid decomposed varies greatly. 
The -velocity with which the mixed gases pass over the surface 
of the active material also causes considerable variation in the 
comparative amount of chlorine produced. 

OXYGEN AS A REMKPTAL AGENT. 

The discovery of the chemical composition of the atmosphere, 
and of the important part which Oxygen plays in combustion and 
tespiration, led naturally enough lo the idea that richness or 
poorness in oxygen constituted an important atmospheric dis- 
rinction between the air of different localities ; and the idea — 
natural in itself— gained strength from the faulty analyses of 
the air which were made by Prii*stley and his contemporaries. 
Modem analysis has, however, shown that there is no essential 
difference in the pro|)ortion of oxygen in different places ; tho 
air of the close street being almost absolutely as rich in oxygen 
as the air of the open country. The minute differences in the 
proportion of oxygen in air are too minute to affect its quality, 
and at most serve as indices to other changes. Parallel with 
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the discoTcry of the essentially constant composition of the 
atmosphere all over the world, comes also the belief in the 
inertness (physiologically) of oxygen. It used to be said that 
just as iron bums rapidly in pure (or nearly pure) oxygen, 
so violent excitement, inflammatory changes and the like, su- 
pervene when an animal is made to breathe oxygen. It is said 
now that pure oxygem is inert towards the animal economy, and 
that no particular effects arc produced by breathing pure oxygen 
gas. Possibly it is so; but we submit that hitherto the experi- 
ment has never been properly tried. That there is no instant 
and striking result we readily admit; but that prolonged expo- 
sure to the action of an atmosphere containing, say double the 
normal proportion of oxygen, would produce no results, remains 
to be proved. Our reason for calling attention to the subject 
is the fact that now, for the first time, the possibility has arisen 
for the making of such experiments, inasmuch as the employment 
of oxygen for illuminating purposes is now rendering the gas 
sufficiently cheap and available to permit its use for therapeutic 
purposes, if it should really happen to be possessed of valuable 
propertic'S of that description. Through the establishment of 
factories for the working of Tessie de Motay’s process, it is 
actually becoming practicable to charge the atmosphere of a 
bedroom with double the normal proportion of oxygon. This 
prefeess, as some, of oiir readers know, consists in heating man- 
ganate of soda in steam, whereby oxygen is discharged and 
water taken up, yielding a mixture of caustic soda and oxide 
of manganese, which, on being heated in a current of air, takes up 
oxygen and gives out water, and is reconverted into manganate 
of soda, which admits a repetition of the process. In this 
maniKT, as will he understood, oxygen is extracted from tho 
atmosphere, and obtained in a state of tolerable purity. The 
manufacture of oxygen by Tessie de Motay's process commenced 
in the year 1867. at Fantin, near Paris, and, despite of the diffi- 
culties which beset it, is gradually becoming a success. In 
Eruss(‘,ls, a factory for the production of gas for use in the 
illumination of the town commenced operations in May last 
year, and is now furnishing a daily supply of oxygen for the 
illumination of the arcade (Galerie St.-iiubort) and a number of 
shops. The gas is com])ressed into iron cylinders, made of 
boiler-plate, each one holding a quantity of gas equal to seven 
cubic meters at ordinary atmospheric pressure. The portability 
of the gas may be judged of by the circumstance that nine 
such cylinders (holding 63 cubic meters, or about 2,000 cubic 
feet), form an ordinary cart-load, such as is sent from the 
factory to the arcade in Brussels. The reason for the adoption 
of this plan of transport is to avoid having to lay a set of 
mains for tho conveyance of the oxygen. As will be readily 
appreciated, this arrangement offers peculiar facilities for the 
obtaining of the gas for experimental purposes. With regard 
to the cost of the gas, the remark may be made that, just at 
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present, certain accidental circumstances tend to keep up the 
price, and 1,000 cubic feet may possibly cost 25s. ; but within 
the course of a ye-ar, there is every probability of the gas 
being procurable for a quarter of the money. Even at 25s. 
per 1,000 cubic feet, the gas is by no means out of reach in 
certain cases. For this sum (and the cost of carriage), the 
atmosphere of a go()d-siz(d bedroom may be made to contain 
double the normal proportion of oxygen. — British Medical 
Journal. — — 

uesskmer’s steel. 

Bessemer Steel is produced by the addition of a determinate 
quantity of sp^eg^^leisen to cast iron which has been deprived of 
its carbon by blowing a current of air through it. Spiegeleisen 
is cast iron mixed w'ith a certain proportion of manganese, and 
the manganese is supposed to act t»eneticially by recovering 
the oxide of iron disscuiiinnted in the, molten mass by the 
oxidising a.ctioii of the air. Spi(‘geloisen is obtained by smelting 
manganiferous carbonates of iron; and at a meeting of the 
Imperial (rcjological Institute, lately held at Vienna, a report 
wn.s read on the j)roduction of this valuable species of iron in 
Austria, and it w:i.s stnbid that large quantities would be hence- 
forth produced at .lauorburg, in Carniola. The attempts which 
have heretofore Ixion made to produce spiegeleisen by smelting 
ordiiiJiry ironston('. with the addition of manganese ore have not 
b(ien succt'ssful. as (ho oxide of manganese has been melted 
before it has b('en carbonised, and has gone off in the slag. An 
intimate mixture of the reducing carbon with the oxide appears 
to be indispensable. But this might probably be attained by 
grinding up tln^ materials, which, wdien dried, might be fed into 
the furnace in the same way as a manganiferous carbonate. 


OASES FROM METEORIC IRON. 

Professor Mallet has given to the Britii^h Association an 
interesting resume of his experiments on the nature of the gases 
occluded by nniteoric iron. The method employed by him was 
essentially that of Grraham, the meteorite being heated in a 
vacuum and tlie evolved gases r(^moved by the Sprongel pump. 
'The nature of tin; iron romaiiiiiig was carefully examined, and 
it appeared that the lieat modified the metal in a remarkable 
manner, principally as regards its capability of being forged. 
The original meteorite could be readily forged and beaten out 
into a tolerably perfect blade for a paper-knife, but on strongly 
heating the iron so as to drive off the occluded gases (principally 
hvdrogen, carbonic acid, and carbonic oxide) it became cold- 
short, and could not be forged even wuth extreme care. The 
cause of the remarkable alteration in the tenacity of the metal 
gave rise to some discussion, from which it generally appeared 
that it was due to an alteration of the schreiberite in the 
meteorite* 
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BURNT IRON. 

M. H. Caron has been endeavouring to verify whether the 
change effected in wrought iron, when heated to a white heat 
and cooled in air, results from the absorption of oxygen or other 
gas. He concludes that tliis is not a chemical, but simply a 
molecular change produced by heat, and that by hammering the 
same iron at a white heat it may be brought back to its pristine 
state. In regard to other clianges in iron, M. Caron quotes 
experiments of M. Le Chatelicr to prove that a continuous 
series of vibrations does not bring about a crystalline condition 
in iron, and that fracture of crystalline axle-trees is due to mal- 
formation or inferior quality. Similarly, the more widely ex- 
tended fallacy that cold rend{‘rs wrought-iron crystalline is dis- 
proved by practical experiment, as far as relates to good iron, but 
iron badly wrought does break more easily in the cold of winter. 

COMBUSTION OF A DTAMONJJ — ELECTRIC RAYROMKTER. 

Hu. Tyndall has dcscribtul, at the IloyaJ Institution, the 
Combustion of a Biiiiuond in oxygen gas, at Florence, on March 
27. 1814, the ignition having been caused by a focus of the 
sun’s rays, produced by a double lens belonging to the Grand 
Duke of Tuscany. A small h-ns, about 3 in. wide, sharpened to 
an intense focus the rays converged by a larger one, 14 in. or 
iT) in. wide. This took place in the presence of Sir Humphry 
Davy and his assistant, Faraday. Professor Tyndall then pro- 
ceeded to ignite a. diamond himself by means of a focus o])tained 
from the (‘lectrie light by a silvered mirror. The diamond was 
covered with platinum foil to diminish the chilling etlec.t of the 
surrounding air, and when heated at the focus, and plunged into 
a glolx; containing oxygen, glow(‘d beautifully. This was 
foliow'e.d by experiments with bodies which contain their own 
supply of oxygen, including explosives, such as saltpetre, gun- 
powder, and gun-e(jttoii ; and several magnified photographs of 
submarine explosions caused by giin-eotlon wore exhibited on 
the screen. The remainder of the lecture was dovoU'd to the 
elucidation of the principles involved in the application of elec- 
trical resistance to the measurement of temperatures by the 
ingenious apparatus invented by Mr. 0. William Siemens; and 
Dr. Tyndall showoil how temp(*ratur(*s varying from that of the 
human hand to that of red liot iron can thus be easily and 
accurately ascerta ined. In a notice of the lecture on this subject 
by Mr. Siemens himself, onr readers wall find interesting de- 
tails respecting this valuable and important discovery. 

Among other examf)les Dr. Tyndall alluded to Mr. Siemens 
ascertaining that the temperature of an eloi*tri(; cable on board 
of ship was steadily rising 3 deg. of Fahrenheit daily, and had 
reached 86 deg., when the surface was only 60 deg. If this 
had continued the cable would have been destroyed. The water, 
at the temperature of 42 deg., which was pumped on the cable 
to cool it, issued from it at 72 deg. 
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Br. Tyndall adds— “ Most of you know that wonderful predic- 
tion made by Newton respecting the diamond ; his powerful 
mind, antedating the discoveries of modern chemistry, pronounced 
it to be an unctuous or combustible substance. We now know 
that the diamond, beautifully transparent, highly refractive as 
it is, is identical in its composition with charcoal, graphite, or 
plumbago. 

“A diamond is pure carbon, and when burnt as I am about to 
burn it, yields the same products as carbon would if burnt in the 
same way. I have a diamond held fast in a loop of platinum 
wire ; 1 heat, it to redness in this hydrogen flame, and then 
plunge it into this glass globe containing oxygen. Tho glow, 
which before was bnrely perceptible, extends and becomes 
brighter, as you see. The diamond would go on l)urning in that 
quiet way until totally consumed, if the supply of oxygen were 
kept up. In ordinary air the diamond will nut burn ; the oxygen 
is too much diluted by the nitrogen ; its atoms are too few in 
number to carry on an effective attack, but when concentrated, 
each of the atomic projectiles is assisted by its neighbour, and 
as it strikes the surface of the diamond its motion of translation 
is arrested and converted into the motion which we term heat, 
and the heat thus produced is so intense that the crj^stalline 
carbon is kept at nearly a white heat, so that the atonws of 
carbon and those of oxygen unite, and carbonic acid gas is pro- 
duced.” 

Faraday describes the combustion of the diamond in oxygen, 
the necessary initial temperature having been derived from the 
rays of the sun. The experiment is descril>ed in the admirable 
lift^ and letters of Faraday, by Dr. Bence Jones. 


DAGUERREOTYPES AND PHOTOGRAPHY. 

Mr. Henri Clautiet, of Regent Street, writes to tho Times : — 
“ As the Daguerreotype process is now entirely superseded by 
paper Photography, few persons are likely to know why certain 
lines and scratches appear when negatives an' produced from 
daguerreotypes. Daguerreotypes, properly fixed, never fade, 
unless rubbed or Dimperod with ; sometimes they become covered 
with a dark film, caused by the sulphuretted hydrogen of the air. 
This can be removed by a chemical wash, which restores the 
daguerreotypes to their original lieauty. Since the daguerreo- 
type process (introduced into England by my late father in 1840) 
has been superseded by paper photography, 1 have had many 
opportunities of remarking the slightest erasures or touches on 
daguerreotypes, owing to the number of reproductions I have 
taken. Although a daguerreotype plate may look to the naked 
eye as finely polished as a mirror, still the direction of the 
polish, produced either by rubbing in a rotary manner or in a 
straight vertical way, seldom detected at sight, becomes plain by 
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neans of a negative. When the daguerreotype is put before the 
ens to be reproduced, if the plate were polished in a rotary 
brm, those lines which admit of the light passing, as it were, 
hrough small grooves approaching the vertical will not be re- 
produced on the negative, but the curved lines that take the 
ight more sideways, or contrary to the direction of those lines, 
vill be reproduced on tho negative in a visible manner. This is 
ilso proved by the old stereoscopic slides, the plates of which 
srere always polished lengthwise. When reproduced on a glass 
legative and placed before the lens, also lengthwise, the result 
?an be as perfect as the original daguerreotype ; but, if placed 
before the lens at right angh^s of that position, the negativ(‘ 
would be full of a quantity of shadowy lines. The cause of 
these fjicts is that in the first position (lengthwise) of the da- 
guerreotype the light which falls between invisible grooves in 
the same direeXion creates no shadow ; while, in the second posi- 
tion, the light falling across the grooves creates in each a 
shadow, which is represented on the negative by a transparent 
line. What I have said is the result of the natural scratches of 
the polishing of the dagu(‘rreotype plates, on which thci image is 
produced, but it also applies to touches and scratches, more or 
less visible to the eye, when the image has been fixed on the 
daguerreotype plate. In a great many instances after copying 
dagu&rreotype plates it was only through the negative that I 
could detect the slightest touch on the daguerreotype, thus 
affording mo the knowledge of how to a\i)id that scratch or 
touch on a second negative by placing tho daguerreotype plate 
in such a position before the lens as to produce the best resu^'. 
By taking a series of negatives at different angles of the ligiit 
they would show in various degr(‘es the slightest touches the 
image may have undergone, although invisible to the naked eye,” 


PHOTOGTIAIUIIC PROGRESS. 

A PAPER has been read to the Photographic Society “ On some 
Original Glass Photographs produced and preserved by the late 
Sir J. Herschel, Bart., from his earliest experiments on the 
Chemical Properties of Light,” by Pr(fff>ssor A, S. Herschel, 
B.A., in which it was clearly demonstrat('d that the late baronet 
had employed glass as a support for the photographic image as 
oarly as September, 1839. — “ Notes on the Photographic Opera- 
tions connected with the Indian Expedition to obsen^e tho Total 
Solar Eclipse of December 12, 1871, at Ootacurnund,” were 
read by Captain J. Waterhouse. — “A Note on some Spectro- 
scopic Observations made in connexion with the Printing of the 
Bichromate Film,” was read by Lieutenant Abney, K.E., and a 
paper, “ On the use of the Salts of Uranium in Photography,” 
by Colonel Stuart Wortley. 

A new system of Photographic Lithography has been intro- 
duced in Berlin. It is found that caoutchouc, like Jew’s pitch 
and some other hydrocarbons, is capable of receiving a photo- 
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graphic impression ; and a thin film of caoutchouc dissolved in 
benzoline is spread upon paper, which is exposed in the camera 
in the usual manner. The portions which have been subjected 
to the action of the light are rendered insoluble, and the other 
portions are then washed away, as in Mr. Pouncey’s process, 
trhich on former of < asions we have explained. The caoutchouc, 
wherever it remains on the paper, will receive a greasy ink from 
a roller which is now passed over the damped sheet, and the 
impression thus obtained may be transferred to the lithographic 
process. 

Professor Agassiz has adopted an ingenious plan for determin- 
ing how far the sul)marine regions are pervious to light. A 
plate prepared for photographic purposes is enclosed in a case 
contrived so as to be covered by a revolving lid in 40 minutes. 
This apparatus is lowered t.o the required depth, and at the 
expiration of the period stated, is drawn up and dev(doped in 
the ordinary way. Evidence has thus been obtaiuc^d of the 
operation of the actinic rays at much greater depth than hitherto 
supposed possible. 

The Journal of the Franklin InsiUnte for July describejs a 
new process for producing engraved surfaces in metal by pho- 
tography. A pure silver suriace is exposed to the action of 
iodine, and a film of iodido of silver is thus obtained. The 
plate is then exposed in the camera, and is next submitted 
to the action of an oJeclrotype battery. The copper only 
attaches itself to those portions of the plate which have been 
rendered conductqrs of electricity by the action of the light, 
and a well defined image in copper is thus obtained. The plate 
is next dried, and etching-solution poured over it, composed of 
sulphuric acid and nitrate of potash. This att}wks the shadows 
or exposed portions of the silver plate, while the copper parts 
are not affected. After etching to the required depth, the copper 
may be removed by aqua regia, leaving a finely-etched image on 
the silver plate. It seems to us that it would be advanbigeous 
in this process to gild the copper before pouring on the etching- 
liquid, as its action on the protuberant piirt^i would thus be 
better resisted. 
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ftatuxal Pistotir. 

ZOOLOGY. 


NATURAL SCIENCE IN PUBLIC SCHOOLS. 

Sir John Lubhock, President of the Department of Zoolo<ry 
and Botany of the British Assoeintion, commenced with an 
address. Adverting to the introduction of natural science into 
our great public schools, he was glad to say that the regulations 
which are being drawn up under the Public >Schools Act by the 
new governing bodies, contain a provision that natural science 
shall be taught to all boys in their passagi; through the schools. 
There was little probabilitj” of opposition to this being carried 
out in practice, and it w^ould only then remain to devote a fair 
proportion of the scholarship and exhibitions 1,o natural science. 
It was only fair to say. with regard to private schools, that they 
had little choice of action until the universities and great schools 
led the way. A deputation of the Council had waited on Mr. 
Forster, to urge the importance of the introduction of natural 
science into tiie elementary schools also of lh(j country. The 
Government had distinctly ahandonedtlu' principle that primary 
education should he confined to reading, writing, and arith- 
metic ; hut little had been effected as yet for tlu* jtractieal intro- 
duction of scientific instruction. The experience of Dean Dawes 
and Prof. Honslow had shown that the aptitude of the children 
opposed no obsUcle, and he rejoiced to see tJiat tlie School 
Boards of London and Liverpool had determined on the intro- 
duction of science into all schools under their control. If it 
was objected that this could only amount to a smattc'.ring, it 
might well be asked, who has more ? Those who are most ad- 
vanced in knowledge know best how slight this knowledge is. 
Indeed, every fresh observation opens up i.cw lines of inquiry. 
Every biologist would admit, for (*xample, the impulse* to research 
which had been giv(*n by the publication of Mr. Darwin’s 
‘ Origin of Species.’ Yet it was surprising how much funda- 
mental misapprehension still surrounds Mr. Darwin’s views. 
Thus, Browning, in one of his most recent poems, said : — 

That mass man .sprung from was a jelly lump 
Once on a time ; he kept an after course 
Through tisli and insect, reptile, bird, or b(;ast. 

Till he attained to be an ape at last. 

Or last but one. 

It was hardly nece.ssary to point out that Mr. Darwin would 
be the first to repudiate such a theory. These types of struc- 
ture might be derived from one origin ; they were certainly not 
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links in one sequence. It was one thing to recognise in natural 
■election a vera causa ; it was another to assume tl^at all animals 
were descended from one primordial source. As to the first 
alternative, he could not himself feel any doubt ; and whatever 
conclusion might be come to as to the latter, the publication of 
the ‘ Origin of Species ’ would not the less have constituted an 
epoch in biology. How far the present condition of living beings 
was due to natural selection, — how far, on the other hand, the 
action of natural selection has been modified or checked by 
other natural laws, by the unalterability of types, by ata\nsm, 
&c., — how many types originally came into being, — whether 
they had arisen simultaneously or successively, — these and 
many other similar questions remained to be solved, even if we 
admitted the theory of natural selection. All this, indeed, had 
been clearly pointed out by Mr. Darwin himself, and would not 
have needed repetition but for the careless criticism by which, 
in too many cases, the true question had been obscured. With- 
out, however, discussing the argument for and against Mr. 
Darwin’s conclusion, we so often meet with travesties of it like 
that which he had quoted, that it might be worth while to con- 
sider the stages tlirough which a group — say that of insects — 
had come to be what they were, assuming them to have developed 
from simpler organisms under the influence of natural laws. Tjie 
question was one of great difficulty, it was hardly necessary 
to say that they cannot have passed through all .the forms of 
animal life, and the true line of development would not be 
agreed upon by all naturalists. One would, however, admit 
that embryology and development were our best guides. The 
various groups of Crustacea, however dilferent the mature con- 
ditions, were for the most part very similar wdien they quitted 
the egg. 

So again in the case of insects — the differences between the 
different groups of insects were indeed great. The stag-beetle, 
the dragon-fly, the moth, the bee, the ant., the gnat, the grass- 
hopper; these, and other less familiar types, seemed at first to 
have little indeed in common. They differed in size, in form, in 
colour, in habits, and modes of life. Yet, following the clue of 
the illustrious Savigny, it had been shown, not only that they 
were constructed on one common plan, but tliat other groups, 
such as Crustaceu and Arachnida, could be shown to be funda- 
mentally similar. If we compared the larva*, this fact became 
much more evident. It had been j)ointed out by Brauer and 
also by himself, that the two types of larva which Packard had 
proposed to call the cruciform and leptiform, ran through the 
principal groups of insects. This w'as obviously a fact of great 
importance. If individual beetles were derived from a similar 
form, it was surely no rash hypothesis to suggest that beetle.s 
as a group might be so. If he were asked to describe the insect 
type, he would say it was an animal composed of head wiih 
mouth parts, eyes, and antenna; a thorax made up of threo 
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BegmontSy each with a pair of legs; and a many-segmented 
abdomen, with anal appendages. This would describe the larva 
of a small beetle named Sitaris; and, speaking generally, it 
might be said that (excepting the weevils) all coleoptera were 
derived from larvae of this type. The same was also true of 
Neuroptera, Orthoptera, and Trichoptera. The larvae of Lepi- 
doptera, from the large size of the abdomen, had been generally, 
and as he thought wrongly, classed with the maggots of flies, 
bees, &c. The three thoracic segments were still marked by 
legs, and, excepting greater clumsiness in general appearance, it 
essentially agreed with the type already described. No Dip- 
terous larv’^ae belonged, however, to this type. The larvae state 
then of insects widely diflTerent, in their mature state closely 
agreed. Was there any mature form which also corresponded 
to it? We need not have been surprised if this type, through 
which it would appear that insects must have passed so many 
ages since (for winged Neuroptera have been found in carboni- 
ferous strata), had long ago become extinct. But the genus Cam- 
podea still represented it. It seemed to him also highly signifi- 
cant that its mouth parts were intermediate between the haus- 
tellato and mandibulate types. There were good grounds, there- 
fore, for considering the various types of insects as descended 
from ancestors more or less resembling the genus Campodea. 

This ancient type may have been possibly derived from ono 
less highly developed, resembling the modern Tardigrades, such 
as Macrobiotus. Further, this closely resembled the vermiform 
type of larva genenil in Diptera, and occurring in other groups. 
There was reason to think that amongst insects the segments 
preceded the appendages in appearance, which was the reverse 
of what was the case in Crustacea, although this stage of develop* 
ment might have eluded observation from its transitoriness. 
Fritz Muller and others considered the vermiform typo of larva 
as more recent than the hexapod. Considering, however, that 
the vermiform type was altogether lower in organisation and 
less diflTerentiated than the Campodea (hexapod) form, he con- 
sidered that the latter was derived from vermiform ancestors ; 
and Nicolas Wagner had shown, in the case of a small gnat 
allied to Cecidomyia, that these vermiform larvse might still 
retain reproductive powers. Such a larva very closely resem- 
bled some of the Rotatoria, such as Lindia, in which both cilia 
and legs were altogether absent. This vermiform type he 
agreed with Herbert Spencer in thinking the result of a modified 
segmentation. For the next descending stage, we must look 
amongst the Infusoria. Other forms of Rotatoria, such as the 
very remarkable Pedalion discovered last year by Mr. Hudson, 
seemed to lead to Crustacea through the Nauplius form. (The 
true worms appeared to constitute a separate branch of the 
animal kingdom.) 

Probably, however, in some such forms as Haeckel’s Magos- 
pheera and Protamoeba, the primitive ancestors of even such 
u 
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lowly-organised types as Macrobiotns and Lindia must be looked 
for. And if it were said to be incredible that even the lapse 
of geological time should have been sufficient to bridge over the 
immense interval between such creatures as these and Campodea, 
or even Tardigrades, we might consider what happened under 
our eyes in the development of each one of these creatures in 
the proverbiall}^ short space of an insect’s indi\ndual life. The 
development of the c^gg of a Tardigrade went through the same 
course as the Magosplnera ; and from the cells which were the 
result of the process of yolk-segmentation, the body of the Tar- 
digrade was built up. This same similarity between the develop- 
ment of Magosphaera and the earlier stages of that of other 
animals occurred, as shown by Van Beneden, in Filarm mus- 
telariim^ a small worm, and in allied species, as well as in the 
Rotifera, Eehinida, Mollusca, and the Vertebrata, as was illus- 
trated by tlu! diagrams wdiich were shown. It was true that 
yolk-segmentation was not universal in the animal kingdom, 
but its absence might be attributed to that suppression of stages 
of embryological development wdiieli might be illustrated from 
many cases both in zoology and in bobiny. 

Of e()urs(‘ it might be argued that these facts have not really 
the significance which to him they seemed to possess. It might 
be said that when the Divine power created insects they were 
cre it(!d with those remarkable developmental process(^K. it 
had b(^en said that when God created the rocks he created the 
fossils in tliem. Probably no one would now maintain such a 
theory ; and he believed the time -would come when the contents 
of the egg and its developmental changes would be held to teach 
as truly the course of organic development in ancient times as 
the contents of the earth told us the past history of the earth 
itself. 


THE JA-W WHICH RKGTJIATKS THE FREQUENCY OF THE PULSE. 

Prom a pamphlet on this subject, recently published by Mr. 
A. H. Garrod, w^e extract the following summary of the main 
features of the circulation : — 

“The circulation of the blood is maintained by the repeated 
contraction of the heart. Each cardiac revolution is divided 
into threi^ parts — the systole, the diaspasis, and the diastole. 
The following laws hold with regard to the length of these 
intervals : — 

“ I. The systole, together with the diaspasis — or, in other 
words, the first cardiac interval — varies as the square root of 
the whole revolution. 

“ IT. The systole varies as the square root of the diastole. 

“ III. The diaspasis is constant. 

“ The amount of work that the heart has to perform in main- 
taining the circulation depends on two sets of changes which 
may occur in the system: 1. Variations in the blood pressure ; 
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2. Variations in the resistance to the outflow of that fluid from 
the arteries. 

“As the capacity of the arteries, including the ventricles, 
varies directly as the blood pressure, and as the flow of blood 
from the capillaries does the same, the frequency of the heart's 
boats is dependent on the resistance to the capillary outflow, and 
not at all on the blood pressure; in other words, tlje lieart ahvnys 
recommences to beat when the blood pressure in the systematic 
arteries has fallen a certain invariable proportion. 

“ Variations in blood pressure result from : 1 . Absorptif>n into, 
and excretion from, the vascular system of fluids ; 2. Changes in 
the capacity of the arterial system, which occur on the contraction 
or relaxation of the muscular arteries; 3. Changes in tlie amount 
of available blood, which result from the hcTmastatic dilitation 
of some of the yielding vessels on altering the position of the 
body. As changes in th('. first of these cannot be very sudden, 
and those in the latter are very considcrfible, the mean blood 
pressure in health varies but little during short inter\’'als. 

“ Variations in peripheral resistance result from ; 1. Different 
degrees of tonicity or patency of the muscular arteries; 2. 
Different resistances in the venous system. The former may 
occur independently in one or other system of vessels, as tlu* 
cutaneous or the alimentary ; also mechanically from pressure 
011*1 part of the body. The latter are insignificant in health. 

“ The heart dopondK for it.s power of doing work on chemieal 
properti((S in the blood it pumps into the systematic vessels, and 
as the blood reaches it direct from those vessels, the cardiac, 
intramural circulation varies with the changes in the former; 
and the hmgth of the systole varying only as the square root 
of the time of diastole, iIm* degree of eardia.c nutrition varies 
directly as the syslcmatic blood pressure, and as the square 
root of the diastolic time. The coronary arteries supplying 
the whole heart, the work done by the right ventricle is go- 
verned by that (Ioik; in the left; thus the supply of blood in 
the left auricle is always rendered sufficient for the require- 
ments of the systemic circulation ; though, as t here is no 
reason for believing that the resistan'-*- in the pulmonary vessels 
varies with that of the syst(‘mic, there must 1)(‘ some peculiarities 
in the former circulation (which may explain the variations in 
the ratio of tlie number of pulse beats to respirations in some 
cases). 

“ The auricular contraction is a verj" small force, and its func- 
tion is most probably to close the tricuspid and mitral valve. 

“The heart commencing its systole as a whoh*, it is highly 
probable that the impulse for action is given by a force which 
affects both ventricles ; such is found in the coronary circulation 
and the active diastole produced by mean-s of it .” — Quoted in 
Nature. 
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THE MOTIONS OF THE HEART. 

Dr. Wm. TIutherfori), F.R.S.E., in his third lecture on the 
Circulatory and Nervous Systems, has resumed his observations 
upon the Heart. Among other striking illustrations, he showed 
how the nujtiona of the heart of the horse have beem accurately 
ascertained and registered by means of air-bags introduced into 
the heart, the bags communicating with tubes, at the other 
ends of which were placed small elastic drums W'ith levers rest- 
ing upon tliem. The ends of the levers were brought against 
a cylinder covered with smoked paper, and the motions of the 
levers w’crc indicated by lines scratched upon the paper. The 
heart, in contracting, compressed the air out of the bags and 
drove it into the drums, causing the levers to rise. Dr. Kuther- 
ford also exhibit(‘d an apparatus, invented by Marey and San- 
derson, for recording the beating of the heart against the wall 
of the chest. He next explained how the motions of the heart 
are due to contractions of muscular fibres thrown into action by 
nerves; and by experiments with frogs’ legs he show'ed that 
muscular fibres and nerves are not enough. The muscle is 
certainly thrown into action when the nerve is irritated, but 
something is nec(^Hsary to excite the nerve. It was formerly 
supposed that the nerves of the heaft’t are excited so as to pro- 
duce the heart's motions by influences geiuTated in the brain ; 
but Dr. liutherlbrd removed the heart from a frog, placed it in 
an electro-microscope, and showed, on a screen, a representation 
of the heart beating out of the body. This he explained as due 
to the heart’s containing within itself the machinery essential 
for its action ; and he also described how it had been proved 
that this machinery is placed in the base of the heart. The 
muscular fibres and nerve fibres are found in the apex of the 
heart as well as in the base; but the nerve-cells needed to com- 
plete the machinery are found only in the base. Dr. Kuther- 
ford, after discussing the causes which at intervals throw the 
heart into contraction, said that he believed that the most 
probable explanation is, that nerve-force is being continually 
generat(;d within the nen^e-cells, and that this force discharges 
itself, and so excites the motor nerve-fibres when it attains a 
certain amount of tension ; but that is only an hypothesis. He 
also stated that the heart’s motions, though not dependent upon 
the brain, are nevertheless influenced by nerves connecting the 
h«art with the brain. A branch of the vagus nerve restrains 
the heart’s action, while a branch of the sympathetic nerve 
accelerates it, the latter nerve being not alw’ays in action, while 
the former appears to be generally so ; and it was shown, by 
an experiment upon a frog, that when the controlling or inhi- 
bitory nerve is stimulated the action of the heart becomes 
slower, find can even be stopped for a time. A beam of light 
was reflected upon the w'all by means of a mirror moved by the 
heart. The lecture was concluded by the exhibition upon the 
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screen, by means of the electro-microscope, of numerous exceed- 
ingly beautiful preparations of blood-vessels of different organs 
of the bodies of frogs, rats, and other animals ; and the circu- 
lation of the blood in the web of the frog’s foot was demonstrated 
upon the screen in a most interesting manner. — Uoijal Institution 
Lectures. 

THE BLOOD AND THE HEART. 

Dr. Rutherford has illustrated at the Royal Institution 
the consideration of the Constitution of the Blood. Ho de- 
scribed how the corpuscles are continually changing — the colour- 
less becoming coloured, and the coloured passing away and 
being replaced by new colourless ones, formed in the adenoid 
tissues of the blood glands, and especially in the spleen and the 
lymphatic glands ; and he showed by experiment that the cor- 
puscles are heavier than the fluid of the blood, and that the 
coloured are heavier than the colourless corpusedes. He stated 
that the gases in the blood are — a very little nitrogen, oxyizeii 
(15 per cent, in arterial and 5 in venous blood), and ciivbonic 
acid (30 per cent, in arterial and 35 in vi nous blood) ; the 
oxygen being absorbed from the air on the lungs and thence 
conveyed to the tissues b}^ the Inematoglobin in the blood 
co^uscles, while the carbonic acid is carried by venous blood 
from the tissues to the lungs. The other constituents u'ere then 
described, including allaimen, fat, glycogen, and various salts. 
The ill effect's of the loss of blood, such as oxtri'iiio wi^akness, 
were ascribed to the slow formation of the coloured corpuscles 
and to the consequent diminished heat of the body; and the in- 
jection of the blood of other animals into th(‘ human system was 
stated to be followed by fattil results. The blood was formerly 
regarded as the source of all the cA'ils of the body ; yet, although 
it is to some extent an independent tissue, it is itself much in- 
fluenced by the diTangement of the stomach, the liver, and other 
organs. Proceeding next to describe the circulatory a]>pariitus, 
Dr. Rutherford began with the heart, and illustrated its action 
a pump by models and diagrams ; and then, by some new 
apparatus, exhibited the action of o living Ijeart of a frog, by 
discs of light moving on a screen. He also explained the action 
of the auricles and ventricles, which, by contraetiug and relax- 
ing, propel the blood through the system. 

ACCLIMATISATION IN AUSTRALIA. 

The Mdhourne Argus says: — “During the past year the 
Acclimatisation Society has been steadily prosecuting its work, 
and at the annual meeting a very favourable report was pre- 
sented. A good deal had been done in the rearing of pheasants, 
and upwards of 150 guinea* fowl had been placed in various 
secluded spots, in forests far removed from settlements, where, 
it was confidently hoped, they would increase, and in a few years 
afford both food and sport. In September last 2,250 brown 
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trout ova were obtained from the salmon commissioners of Tas- 
n ania, and were hatched at the society’s establishment at the 
Royal Park. Some 600 trout fry were also procured by Dr. 
Thomas Black, the president of the society, while on a visit to 
Tasmania ; so that on the whole about 2,500 live trout had 
been placed in the different streams during the past season, a 
large proportion of which was put into the Watts, a splendid 
tributary of the Yarra, admirably adapted for trout. Some 
English perch had also been placed in two fine reservoirs at 
Kilmorc, and a number of carp had been distributed. Not 
many doer had b(‘eii turned out during the past year, but those 
hitherto liberated in many parts of the colony were spreading 
and increasing rapidly. It was mentioned by Mr. Samuel Wil- 
son, for instance, that, in the Wimmera district one herd of axis 
doer had been seen at a distance of thirty miles to the south of 
his station, and another herd thirty miles a-svay in a contrary 
direction, so that it might be considered they were now spread 
over an area of at least sixty miles.” 

LOST TRIBES OF ISRAEL. 

It appears that a notion is afloat in certain quarters that the 
English pooph' are the lineal descendants of the Lost Tribes of 
Israel. Mr. A. L. Lewis thinks it worth while to refute this 
curious idea from an anthropological standpoint. AVithout di.s- 
enssing tlie evidence alleged to be furnished by the Hebrew 
Scriptures, the author sought U) prove, on purely scientific 
grounds, that the notion was utterly destitute of support. — 
Proceed hi ffs of the liritish AnKOciatum. 


ZOOLOGICAL SOCIETY OF LONDON. 

The Report of the Council was road by the secretary, Mr. 
P. L. Sclater, Ph. I)., F.R.S. It states that the number of mem- 
bers of the society on the first of January last was 3,047, show- 
ing a net increase of 26 members during the year 1871. Tln^ 
total income of the society in 1871 was £24,620, being £1,362 
more than that of the previous year, and exceeding the average 
of the eight proceed ing years by £1,388. The expenditure of 
1871 had been £22.037, while £1,506 had been devoted to the 
repayment of a temporary loan from the society’s bankers, and 
£916 invested in the purchase of £1,000 Three per Cents. 
This had left a balan<*e of £1,128 to be carried forward for the 
benefit of the current year. By the above-mentioned addition 
the reserve fund had been raised totlie sum of £8,000 Throe per 
Cents Reduced. The a.ssets of the Society on the 31st of l)e- 
ci-mber, 1871, wore calculated at £9,759, while the liabilities 
were reckoned at £3,235. The scientific publications of the 
society had consisted of the usual volume of “ Proceedings ** 
and three parts of “ Transactions.” The new elephant house 
having been timjly completed, the Council had determined to pro- 
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ceed with the erection of a bridge over the Regent’s Park Canal, 
to connect the grounds upon the north bank with the present 
gardens. They had hoped to have commenced this work last 
summer, but had been prevented from so doing by the negoti- 
ations which had been found necessary with the Government 
Board of Works on the one hand, and the Regent’s Canal 
Company on the other, which were not brought to a final con- 
clusion until about a month ago. All difficulties having been 
successfully surmounted, the works were now being rapidly pro- 
ceeded with. The total number of visitors to the society’s 
gardens in 1871 had been 69.5,917, being 22,913 more than the 
corresponding number in 1870. The greatest number of ad- 
missions in any one day in 1871 had been 31,400, on the 29tli of 
May (Whit Monday). The number of animals in the menagerie 
on the 31st of December, 1871, was 2,072. Many of the ad- 
ditions during the year had consisted of specimens of rare or 
little known animals, of which full particulars w'ere given. The 
report concluded with a long list of donors and their several 
donations to the menagerie, at the head of which were the 
names of Her Majesty the Queen, his Royal Highness the 
Princ(‘. of AVales, and his Royal Highness the Duke of Edin- 
burgh. The meeting then proceeded to elect the new mem- 
^)ers of the Council and the officers for the ensuing year, and, 
a ballot liaving been taken, it was found that Viscount Walden, 
F.R.8., was elected president, Mr.Robert Drummond, treasurer, and 
Mr. P. Selater, Ph. D., F.R.S., secretary, until the next anniversary. 

The Secretary read a Report on theadditionsmadeto thesociety’s 
menagerie during January 1872, and called particular attention 
to a young King Penguin {Apterodytes Penvanti)^ to a collection 
of African Ijand Tortoises, and to the female Sumatran Rhino- 
ceros {Uhinociroa Sumatrinsia^ just adiled to the society’s 
menagerie. Papers and communications were read: by Mr. J. 
AV. Clark, “On the Visceral Anatomy of the Hippopotamus,” 
as observed in the young speeimenof this animal which died in 
the society’s gardens on tlie. lOth of January, 1872 ; after giving 
an account of the morbid appearances noticed, Mr. Clark de- 
scribed in detail the stomach of this specimen, which appeared 
to differ in some points from those examined by previous au- 
thorities ; — from Dr. J . S. Bowerbank, the second part of his 
“ Contributions to General History of the Spongiadae,” in which 
was contained a full account of two species of the genus Geodia ; 
— by the Rev. O. P. Cambridge, “ On the Spiders of Palestine 
and Syria”; — from Dr. .T. Ander.son, containing descriptions of 
some Persian, Himalayan, and some other reptiles, and some 
further remarks “ On the External Characters of the new Bur- 
mese Macaque,” which he had recently described under the name 
Macacus Brmneus \~fvom Count T. Salvador!, containing a 
note on a specimen, in the collection of the King of Italy, of 
Lidths’ Jay (Garrulus Lidthii)^ originally received alive from 
Japan by Mr. G, D. Elliot, on a Cat described by Dr, Gray 
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in the Proceedings of the Zoological Society for 1867, as Felis 
pardinoides from India, which Mr. Elliot considered to be 
identical with Felis Geoffroyii of South America. 


DEATH OF THE ZOOLOGICAL SOCIETY’S OLD LION. 

Mr. Frank Bcckland reports the death of this fine old 
fellow,” on the 20th of May. Mr. Bartlett states his dimensions 
to be as follows ; — Nose to tip of tail, measured along the back, 
9ft. lin. ; nose to tip of ear, 1ft 7in. ; across upper portion of 
mane, 2ft. 5in. ; across lower portion of mane, 2ft. 2in. ; tail, 
3ft. 2in. long ; round fore-arm, 1ft. Sin. — a tremendous size ; 
tip of foot to top of back, 2ft. lOin. ; at withers, 2ft. 7in. A 
fine old fellow, known to be 20 years old — died of old age. His 
teeth yellow and much worn ; looked like an old man. Mr. 
Buckland adds : — “ I should have liked to have cast him entire, 
but could not do so without injuring the skin and whiskers ; 
besides which, he did not look a very noble object, and I would 
not like to perpetuate him as a representative of the British 
lion. H(i had no claw on the end of his tail.” 

The Council of the Zoological Society have conferred the 
silver medal of the society on Mr. A. I). Bartlett, superintendent ' 
of the society’s gardens, “in recognition of his valuable services 
to the society, and in commemoration of the birth and successfdl 
roaring of the young hippopotamus, born on Nov. 5 and the 
bronze modal on Micliael Prescot and Arthur Thompson, the 
two keepers who had had charge of the hippopotamus during 
the late eventful period. 

SALE OF WOMHWKLl’s MENAGERIES. 

This Menagerie has been put up for sale by auction in 
Edinburgh, where it had been located for some time past. The 
menagerie was founded by the late George Wombwell in 1850, 
and’svas latterly owned by his nephew, Mr. Alexander Fairgreave, 
who is retiring from business. At the sale there was a large 
attendance, and among the buyers from a distance were Professor 
Eilwards, on behalf of the Jardins des Plantes, Paris; Mr. 
.Tararach, animal dealer, London ; Mr. Kice, London ; Mr. Fer- 
guson, representing Van Amburgh ; Mr. Edmunds, and Mr. 
.Jamieson, of the Zoological Gardens, Manchester; Mr. Jackson, 
secretary of the Bristol Zoological Society ; Mr. Cross, animal 
dealer, Liverpool ; and others. The sale excited much interest, 
and there was a good deal of competition for some of the 
specimens. For instance, the male tusked elephant was bought 
for the Zoological Gardens, Manchester, for 680/. ; the lion 
“ Hannibal ’* for the Bristol Zoological Society, for 270/. The 
lions “Duke of Edinburgh” and “Nero” were sold for 140/. 
each to Mr. Bice, who also bought the lion “Wallace ” for 85/. 
A Boyal Bengal tigress was purchased by Mr. Jamrach for 155/. 
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The Polar bear ■was sold to Professor Edwards for 40^., a racoon 
was purchased on behalf of the Earl of Rosebery for IZ. The 
whole of the animals, waggons, harness, &c., were disposed of. 
The following is a list of the sales: — Racoon, 1/.; agouti (2), 
10^. each ; datyure, 7«. ; Gennet cat, 1/. t)S . ; Tasmanian devil, 
3L 5s.; Diana monkey, 7^.; Capucin monkey, IZ. 10.s‘. ; mandrill, 
30/.; ditto, 5/.; a Nubian baboon, 10/. 10«. ; ditto, 8/. 10.s*. ; 
Hamadryad baboon, 3/. lO^.; Chaoma baboon, 21. ; drill monkey, 
61. 6s.; dog-faced baboon, (3), 3/. each ; black cat, 6s.; black 
vulture, 3/. IOa*. ; condor, 15/.; emeu, 71.; pelican (2), G/. 15 a'. 
each; scarlet macaw, 3/. lO.s.; ditto, 3/. 15s.; blue and yellow 
macaw, 4/.; slenderbeak cockatoos (2'), 1/. each; 3^ pairs 
warbling grass parroquets, 21. 2.s. ; one King’s parrot, 1/. 17'V. Gc/.; 
one Pennant’s parrot, 1/. lOs. ; rose-breasted cockatoo, 1/. o.s-. ; 
purple capped lory, 21. IOa. ; golden-headed parroquet, 2/. lOs. ; 
Indian parroquet, 1/. 10s. ; one pair lemon-crested cockatoos, 
1/. 4s. each; one ditto, 1/. 7s. each; white-crested cockatoo, 
1/. 13s. ; lemon-crested ditto, 8/. ; one green parrot, 2/. 2s.; one 
rose-breasted cockatoo, 1/. 10s.; a nylghau, 26/.; ditto, 10/. 10s.; 
llama, 15/.; boomer kangaroo, 12/.; wolves, 1/. 2s. each; ocelot, 
6/. 10s.; African porcupine (3), 61. 10s. each; wombat, 7/.; 
leopard (faulty), 8^; brown coatimondi, 30s.; common jackal, 
l/.,6s.; saddleback jackal, 3/.; Thibetan sun bear, 61. 6s.; Polar 
boar, 40/.; brown bear, 7/.; performing leopard, 20/.; parforming 
leopardesses (2) 20/. each ; performing hvmna, 3/. 5s.; two wolves, 
each 30s.; lion, “‘Wallace,” 7^ ye;ir.s old, 85/.; royal Bengal 
tigress, “ Tippoo,” in cub, 3 years old, 155/.; lion, “ Duke of 
Edinburgh,” 3 years old ; lion “ Boss,” 3 years old (faulty), 
201.; lionesses, “IVineess” and “Ah^xandra,” about 3^ years 
old, 80/. each ; lioness, “ Victoria,” 4 years old, in cub to lion 
“Hannibal,” 105/.; black-maned lion, “Hannibal,” years old, 
270/.; lion, “Nero,” 7 i years old, very fine, 140/.; leopardess, 
aged, 6/. 6s.; lion, “Prince Arthur,” 18 months old, son of 
“ Hannibal,” 90/. ; lion, “Prince Alfred,” 18 months old, 90/. ; 
spotted hyaena, 15/.; Burchell zebra, 50/.; gnu, 85/.; male tusked 
elephant, about 7ft. Gin. in height, nearly 8 years old, 680/. ; 
female elephant, about 5ft. Gin. high, H5/.; two Ixja constrictors, 
6/. each ; Malabar squirrel, 5/. ; male Baetriaii camel, 7ft. high, 
12 yeats old, 19/.; female ditto, in calf, Gift, high, 10 years 
old, 30/. ; ditto, ditto in calf, Gift, high, 5 years old, 23/. ; male 
ditto, 5ft. high, 2i years old, 14/.; female ditto, in calf, 5ft. 
high, U year old, 14/.; male dromedary, 7ift. high, 5 years 
old, 30/?; female ditto. Gift, high, 14 years old, 21/. ; male camel 
calf, born February 6, i872, 9/. 10,*?.; spotted carriage dog, 1/.; 
Indian goat, 1/. 7s.; dog mastiff, 12/.; two-year-old mastiff, 5/.; 
English fox terrier, 21. 2s. 
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A FINE WORK OF ART. 

In the Wiener Mediziniscim WochenscUrift for January 13 a full 
account is given of the Tattooed Man, whose case has created such 
an interest both in and out of Vienna. This man states that he 
is an Albanian, 40 years of age, and unmarried. Besides Greek, 
his native tongue, he speaks Arabic and Persian fluently, French, 
Spanish, Italian, German, and English with various degrees of 
fluency and correctness. His accounts of his life vary somewhat. 
According to one stabanent he has ])t*en for the last five years 
engaged, together with eleven companions, in fortune-hunting, in 
the shape of working gold-mines in Chinese Tartary. During a 
rebellion which occurred in that country, he supplied the rebels 
with arms ; and, upon the deteat, of the insurgents, was, with 
his companions, taken captive. Nine of tlie prisoners were put 
to deatli ; the remaining three, including himself, were sentenced 
to the “ punisliment of tattooing,” in order that they might here- 
after go about as “ nuirkod men.” One of the victims died, either 
in consequence of tlie severity of the operation or from disease; 
a second, blind, lives yet at Hongkong ; while the third, the 
subject of tilt' present communication, managed to make Jiis 
escape througli China to a ])()rt on the Indian Gulf. Thence an 
English ship brought him to Manilla, thence to Hongkong, from 
whicli place he retiirnod, via J^uez, to Greece. According to 
another account he engaged, together with some Frenchmen, in 
hostile operations against the Chinese, by whom he was taken 
prisoner and tattooed. The operation was thus performed : — the 
victim was held fast by four strong men, his struggles being 
further quieted by threats of instant death, while, for three succes- 
sive hours daily, tlie artist — always the same man — worked away 
at him. In less than three months ho was tattooed from head to 
foot. When tin* man, who is of middle height and beautifully and 
strongly built, is stri))ped, it seems as though the whole of the 
body was tightly enveloped in a webbing {triest) of richly-wov(*n 
Turkish slulf. From the crown of his head to the tips of his 
toes, he is covered with <lark blue figures of animals and plants, 
ill the interspaces of which appear to be characters in blue and 
in cinnabiir rod. The hands are tattooed on both surfaces, but 
only with inscriptions. The blue figures stop short at the insteps 
of the feet, but the tattooing is continued along the toes to the 
root of the nails in the form of red characters. Through the 
very hairs of the scalp and of the beard appear also designs in 
blue. On the forehead, one on either side, are two panthers, 
“ regardant,” as heralds would say, and separated in the middle 
line by red characters. There are altogether on the body no 
less than 388 figures. All of these are of a blue colour, and 
represent apes, leopards, cats, tigers, eagles, crowned sphynxes, 
storks, swans, men, women, elephants, crocodiles, snakes, fishes. 
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lions, snails, fruit, leaves, flowers, l)Ows, arrows, and quivers. 
Some of these are fairly done after nature, others are “conven- 
tionalized^* (sf^lisiri). The inscriptions on the surfaces of the 
hands belong, according to Professor Miiller, to the language of 
Burmah. The man states that he has been in the region of this 
country. The skin is everywhere, even over the figures, smooth 
and supple, and, moreoviT, freely transpires. The figures and 
characters may be analysed into single blue or red points, of 
about the size of a pin’s head, in the centre of each of which is 
a whitish, scar-like pit. It appears extremely probable that 
the tattooing has been done with the juices of plants, and not 
with the usual agents — e.^., powdered charcoal or gunpowder for 
a blue colour, and cinnabar for a red; and for the following 
reasons. Biirensprung and Virchow have shown long ago that 
after tattooing with agents such as cinnabar, some of the particles 
remain entangled between the moslies of the true skin icorium), 
while those whicli find their way into the lymphatics are arrested 
at and become encapsuled in the nearest lymphatic glands. As 
the man will not submit to the removal of a small piece of 
his skin, the ahseiice of tho former of thi'se conditions cannot 
be proved ; but as the lymphatic glands are in no part of tho 
body SM'oUon, the al^sence of irritating particles may fiiirly bo 
inferred. The instrument, moreover, with which ho was tattooed, 
and wliich he has lironght away with him, is split, like a steel 
pen, at theti[), so that fluid substances could easily bo taken up 
]>y it. The man has, of course, been pilot ogra pi led. Copies of 
parts of th(* IkkIj, of the natural size, will aj>pear in Part 8 
of Professor Ifebra's In a short time ho will leave 

Vienna, it lieing his intenrioii to visit otlier towns, among them 
Berlin and Lemdon. — La n ret. 

ODOXTOnnVST.S (*F tkktk. 

Mu. T. C. WiiiTK, the secretary to the Quekott Club, has read 
before the society a very int^-rf'Sting paper on tho above subject. 
Mr. White agrees generally with the view's already laid down, 
and he showed tlie society his method of examining tho teeth, 
wliich is certainly of importance, llis remarks on tho .subject 
of tho odontoblasts are of intcTc.st. lie says that aliout tho 
seventh month of foetal life the ossification of the tooth com- 
mences, and the dentine is represented by a cup-shaped scale 
capping the crown, and ultimately extending chiwn the sides and 
embracing the whole of the upper surface of tho pulp. It is at 
this period of their grow'th that the odontoblasts are most active, 
for they have the development of the dentine before them, and, 
deriving a plentiful supply of nutrition from the plexiis of blood- 
vessels lienoath them, dentine is formed through their agency 
from without inwards, till, the pulp being reduced to the size at 
which we generally see it by the gradual formation of the den- 
tine, the odontoblasts become dormant, but capable of awaking 
to activity under tho influence of certain circumstances of irrita- 
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tion ; thus, if caries attack a tooth at a particular spot the tubuli 
in the dentine, through the febrillae in them, become consolidated 
at an equal distance from the point of attack all round it, and a 
barrier seems to be thus thrown up against the inroads of the 
advancing enemy ; but unless such a remedial measure as the 
careful excavation of the carious portion of the tooth and subse- 
quent plugging of the cavity be adopted, barrier after barrier 
may be thrown up but to be overcome. Even then the odonto- 
blasts of the pulp resist by forming new dentine in its very 
substance, and it is only wlnm inflammation and suppuration 
destroy the odontoblasts that this reparative process is annihil- 
ated. Mr. White’s mode of preparing the tooth should also be 
read . — Quekcit Cluh Journal, 

NIAM-XIXM CANNIBALS. 

One of the most interesting communications to the Anthropo- 
logical department of the British Association was a short paper 
by Mr. Hyde Clarke, in which he identified the Manynema or 
Miinyema, the pcfople among whom l)r. Livingstone is supposed 
to he now travelling, with the NiannNiam or Nya-Nya of the 
White Nile. According to most reports they are notorious 
cannibals, and have the edges of their teeth filed into saw-lijce 
forms. In tin* slave market at Cairo it is msual to open the 
mouth and oxamine the U'eth of any slave exposed to sal<‘, since 
it is only natural that thij Niani-Nia,ni slaves are, from tlieir 
cannibal propensities, in general ill odour. Indeed, the author 
told an anecdote of a Turkish lady, who, on returning from a 
journey, found that a Niam-Niam nurse had destroyed and par- 
tially devoured tlie child committed to Ikt charge. Another 
point of interest connected with these people is the alleged 
presence of a tail, really an abnormal development of the e.s 
coccifffis, to the length of about two inches. It is to be hoped 
that I)r. Livingstone’s researches wall clear up the mystery in 
which the Niam-Niam people are still enshrouded. — Aihmcbuni, 

DEVELOPMENT OV CIVILISATION. 

It is interesting to learn that Colonel Fox has traced the 
Australian boomerang and the rudimenbvry parrying shield to 
the Dravidian races in Central India and to the ancient Egyp- 
tians — a fact which tends greatly txi support the views of Prof. 
Huxley, who, from 6tud3dng the physical characters of the Aus- 
tralians, the hill tribes of India, and the old dwellers in the 
Nile Valley, has traced so close a connection between these 
peoples, as to lead him to group them together under the term of 
Austral ioid stock. Nor should it be forgotten that philologists 
have detected numerous resemblances between the Australian 
and Dravidian languages. 

Colonel Fox pointed out the geographical distribution of many 
other weapons, and show’ed that similar forms are often found in 
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widely-separated localities ; thus, the throwing-stick is now used 
only by the Australians, the Esquimaux, and the Purrus-Purnis 
Indians of South America. Two theories have been brought 
forward to explain such coincidences in the culture of peoples at 
present dwelling in distant regions. Either the culture has 
descended from some original source, and the people now sepa- 
rated were once connected, ortho culture has originated independ- 
ently in distant centres. On the latter hypothesis, the customs 
and arts will be similar in consequence of the similarity of con- 
ditions under which they exist. 

SIGN OF DKATH. 

The Academy of Sciences in Paris recently offered a prize of 
20,000 francs for some simple and positive sign of death, which 
any non-professional person could understand and apply. Such 
a tost, suggested in a late number of Yirchow’s Archtv., is con- 
sidered very satisfactory by the British Medical Press. It 
consists in tying a string firmly round the finger of the supposed 
corpse ; if the blood circulates in the least— in which event 
death has not taken place—tlie whole finger will swell and turn 
a bluish-red. It is conceivahle thjit such a test would be very 
useful in cases of drowning and asphyxia. Some unpleasant 
dmibts are expressed by a foreign journal with regard to the 
sufficiency of the efforts made to restore apparently drowned 
persons, in consequence of the following curious circumstance 
which occurred a few days ago, at Brussels. A drunken man 
fell into a canal, and remained so long immersed that very little 
hope was entertained of his recove^}^ He was. to ail appearance, 
a corpse. Dr. Joux, phpician to the police, to whom application 
is made in such cases, did not share the conviction ot the by- 
standers, and having used the most energetic means of restora- 
tion for three hours, ended by applying a hot iron to the patient, 
who instantly moved slightly. The former measures were 
reverted to, and the supposed corp.se stood up in less than halt 
an hour, branded indeed, not quite imdescrvedly, but otherwise 
none the worse for his accident. — Echo Journal, 

EARTH-KATING. 

Dr. Galt, in his “ Medical Notes of the Upper Amazon,’' 
published in a late number of the American Journal of the Medi- 
cal Sciences, has furnished us with some curious information on 
a subject that does not usually come within the range of profes- 
sional notice— namely, the stmnge practice known as “ Dirt- 
Eating,” or “ geophagie.” This disease, according to Dr. Galt, 
now enters as one of the chief endemic complaints of all tropical 
America, and at the distance of over 2,000 miles from the sea, 
on the Amazon Valley, where the negro is a rarity, being 
merely a waif from Brazil or the Pacific coast, it is the most 
important disease among the children and women of the country. 
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Here, on the Maranon, the half-breeds are mostly addicted to 
the practice of dirt-eating — neither the pui*e savage nor the 
more cultivated being so often the victims. The accounts al)Out 
the tyranny of this habit of dirt-eating on the victims of it 
would seem almost fabulous, I)r. Galt says, were there not 
cvidonees all around one to give sanction to them. Children 
commence the prfictice from the time they are four years old, or 
less, and frequenlly die from the results in two or three years. 
In other eases they grow to manhood or womanhood, and Dr. 
Galt speaks of having himself seen in tli<* case of a Mestize 
soldier, who W’as dyinc from dysentery, which sooner or later 
supervenes on this habit, the poor creature, half an hour before 
his death. deU^cted with a lumj» of day stuffed in liis sunken 
checks. Officers who have the Indian or ha,lf-br(‘ed children as 
servants in their employ sometimes have* to use wir*- masks to 
keep them from putting the day to their mouths, and women, 
as they lie in bed sleepless and restless, will pull out pieces of 
mud from the adjoining walls of their room to gratity their 
strange apj^etite, or will soothe, a squalling brat by U*rapting it 
with a Inmp of the same material. If persisted in, the effects 
are sure.ly fatal at varying terms of yeai’s, sojne living tolerably 
to middle age and then dying of dysentery. In children, dropsy 
usually appears to be the juost prominent cause of decline apd 
death. ^Laticci. 

EXHALATION OF CAJiUONIC ACIU GAS. 

Some ink*re.sting re.searches on the quantity of Carbonic Acid 
exhaled in a given time from the skin of a man, have been con- 
duetcid by Herr H. Aubert, and his assisting Ilcrr Lang(', and 
have appeared in the last number of Vii 'ugvrs Arckivjur Ph/.>iio~ 
logic. The experiments have been carefully made in an air-tight 
chamber, in wdiidi the subject for experiment w;us seated, and 
through which a current of air, freed from carbonic acid, was 
steadily pa,ssing, while the proportion of carbonic acid in the 
air on J(!aving the chamher wjls estimated by transmission 
through bulbed tubes containing a solution of salt of barium. 
The results of these investigations lead to the gcnor.d conclusion, 
that sixty-two grains of earhonie acid are. exhaled fiMm tlie 
body of a full-grown man through the .skin in the course of 
twenty-four hours. 

THE FRENCH ACADEMY AND MR. DARWIN. 

In remarking on the candidature of Mr. Darwin, and his 
rejection by the French Academy by a large majority, “ Zes 
Monday'*' treats the result as a definite relegation of the renowned 
naturalist to the sw’ond rank among scientific men, justifiable 
oil purely .scientific reasons, remarking further, that Mr. Darwin 
has forfeited his claim to rank among the first savants of the 
age by having too much sacrificed reason to the imagination and 
pure science to notoriety and sensation. 
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AK AMERICAN ELEPHANT. 

An interesting animal has passed away at Chicago. The New 
York Herald announces the death at that town of the “ cele- 
brated performing elephant Romeo, the largest and most raiu- 
able of his species ever brought to America, and more famous 
than any who have gone before him.” The occurrence, says 
the Herald^ will excite interest in almost every city, town, or 
village in America ; but to judge by the account given of the 
career of the deceased, the news of his death must, we imagine, 
be received with some sense of relief. Romeo, it seems, has 
killed five keepers since his advent in America, “ besides de- 
stroying any number of fences, barns, garden-patches, corn-fields, 
orchards,” &c. lie was bought in Calcutta, about 25 years 
ago, having been taken from a brickyard where he was used in 
grinding clay. The price paid for him was ^10,000 in gold, 
and he was brought to America with nine others. In 1852, 
while south of New Orleans, ho kilh'd his kec'per known as 
“ Long John,” whose successor, called “ Frenchy,” shared the 
same fate near Houston, Texas, in 1855. A third keeper, 
Stewart Craven, was killed, in 1860, near Cedar Rapids, Iowa ; 
the fourth, “ Ren. Williams,” was sent to his last account at 
Philadelphia in 1867 ; and the fifth, named M’Devitt, at Ohio, 
in 1869, completed the illustrious roll of Romeo’s victims. 
Although from the affectionate nature, of the animal there can 
be no doubt ho bitterly mourned the loss of the keepers whom 
in his hasty moments he destroyed, yet his cheerful tempera- 
ment enabled him to survive sorrows that would have crushed 
more sensitive elephants ; indeed his playfulness sometimes ex- 
ceeded the limits of convenience. In the winter of 1868 he 
alarmed the inhabitants of Chicago by tearing in pieces the 
building in which he w'as confined, on the site* of the present 
City Hall. On this occasion a cannon w’as brought out to cope 
with him, but he was fortunately recaptured before any further 
damage was done. His left eye was, however, shot out in 1865, 
near Philadelphia, and his hide bore the scars of numerous 
bullets and rod-hot irons used t/o subdue him at different times 
when ho insisted on committing depredations. lie stood 1 1ft. 2 Jin. 
high, and is supposed to have been 100 years old. His death, 
which was beautiful as his life, is thus described by the Herald. 
On Mr. Forepaugh, his owner, visiting the menagerie tent in 
the morning, he found Romeo extended on the floor, “ his colossal 
flanks heaving with quick short gasps, his eyes fixed and filmy, 
and the further extremity of the trunk cold and pulseless. The 
sound of Mr. Forepaugh’s voice, calling him by his name, was 
recognized by the dying mastodon, and he attempted to raise his 
head in response to the touch of his owner’s hand; but his 
6trength*had departed, his life was ebbing fast, his head dropped 
back upon the ground, and after a few weak convulsive struggles 
he had ceased to breathe, and all that remained of Romeo was 
a monstrus heap of inanimated flesh.”— Pa// Mall Gazette, 
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KEW ASIATIC BHINOCEROS. 

Dr. P. L. SciATER, the secretary to the Zoological Society of Lon- 
don, has read to the British Association, a paper on a New Asiatic 
Rhinoceros. On the 14th of February the society received at the 
gardens in the Regent’s Park a female two-horned rhinoceros, 
which had been taken near Chittagong by Captain Hood four 
years previously. The animal was at first believed by the 
writer and others to be an example oi^Q^hinoceros Sumatrcnsis 
of Cuvier, that being the only species of two-homed rhino- 
ceros then recognised by naturalists. The acquisition of a 
female of the veritable Sumatran rhinoceros from Malacca had 
enabled Dr. Sclator to decide that the one first named belonged 
to a different species, which he proposed to Ciill Rhinoceros 
lasioiis, on account of its most obvious external peculiarity, 
the long hairs which fringe the oars. He considered that there 
were now six well-defined species of rhinoceros, of which four 
belonged to the Asiatic and two to the African group. In reply 
to Mr. George Jefferys and Major-General Strachey, Dr. Sclator 
said it was not impossible tluit the rhinoceros referred to might 
belong to the same group as the taperinc rhinoceros. He thought 
it dfCHirable that a search should be made in the caves on the 
banks of the Indus for the remains of extinct specimens. 
Dentition had been so completely worked out by Dr. Falkrer 
that if any teeth WTre found he could determine to what species 
the animal liad belonged. 

THE HAIRY RHINOCEROS. 

A fine specimen of the Rhinoceros Sumatrcnsis, brought over 
to England by Mr. William Jamrach, and purchased by the 
Zoological Society, has been deposited in her now home at the 
Gardens, Regent’s Park. The den or cage in which the animal 
came to this country was of such gigantic proportions that it 
was found impossible to get it into any of the gateways belong- 
ing to the menagerie; Mr. Bartlett, the able superintendent, 
therefore det(^rminod to back the “trolly” against the palings, 
and having previously removed a portion of them, the work of 
tethering the brute was commenced. Foi’tunately, the animux 
is of a docile disposition, otherwise Mr. Bart lett and his assist- 
ants would have had a hard task. The roping having been 
completed, the huge door was removed, and the animal issued 
slowly forth, having carefully surveyed all round, and the men 
giving a pull at the leading rope, she started for her journey to 
the elephant house. She behaved remarkably well, and with a 
little gentle manipulation of the ropes and with many a snort 
was 1^ to her new domicile. She now stands in the next apart- 
ment to the large male Indian rhinoceros. This is the second 
of this rare species ever brought to Europe, a much smaller 
one having been lauded in London about a month previously, 
and forwarded to the Zoological Gardens at Hamburg. Mr. Wm. 
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Jamrach also brought over with him an extraordinary collection 
of wild animals, consisting of three tigers, two large tiger cats, 
five elephants, one male Indian rhinoceros, five cassowaries, 
some gigantic storks, and a largo number of smaller animals 
and birds. It is remarkable that this largo collection was 
brought over from India through the Suez Canal without a 
single accident or death. 

Mr. F. Buckland writes in hmidand Water : — “The collection 
in the gardens of the Zoological Society in the elephant house 
is just now a grand sight. There are four elephants — two 
Indian, two African — and four rhinoceroses — one Nubian (prob- 
ably the Muchoch or ‘white rhinoceros’ of Gorchm Cnmming'), 
two single-horned Indian rhinoceroses, and lastly the new 
arrival, the double-horned Sumatran rhinoceros. The pecu- 
liarity of this beast — I cannot call it handsome -is that it is 
hairy. The great pig-like, watchful, (;ver-moving ears are 
fringed with a row of long erect, hairs, giving the a])p(‘a.rance 
of a horse wearing worsted (‘a.r-caps to keep off the flies. The 
hair on the back is something like the hog mane of a, horse, and 
of the rusty sand colour of tlu^ old-fashion<‘d Berkshire pig. 
The sides are also covered w'ith this kind of hair, only shorter. 
The rest of tlu' body is covered with a shortish light down, like 
the. hair on a baby’s head. The physiognomy is iu)t like that of 
other rhinoceroses. ‘Begum* — for sin* is a lady rhinoceros — 
has an anciemt and ant(idiluvian look about her, and very likely 
the old English llhiihMuroK trichorhiinis, whose bones my fa.lluT 
discovered in tin? celebrated hymna cave in Kirkdab‘, in Yoi'k- 
shire, had the same kind of ])hiz. Her fa,ee is eovered with 
wrinkles. Then* is a groat ‘erow^’s foot ’ on lier ehe(“k, and deep 
wrinkles round lier i-yes. so that she has soinewliat th(^ a.]>pear- 
ance of a very ag('d disagreeable old man. She lias also the 
peculiarity of shutting her lower eyelid instead of the u])per, 
when she wiints to take ‘forty winks.’ Althongli e!dl(‘.(l the 
Sumatran rhinoceros, ‘Begum’ was ('aught near ('liitiagoiig, and 
was partly led and ])arlly driven, with roju s round Ikt h'gK, like 
a pig going to market, all the way tlinnmh the jiingh' from that 
place to the river, a task which does Mr. Jamraeli much credit. 
She travelled best at night, and would then follow her keeper, 
who walked in front with alighted lantern k('])t elose to tlie 
ground. The guide used to sing to her at night as she trotted 
along, and the natives joined in chorus. In tlie streets of Cal- 
cutta she lay down like a sulky pig, and they had to wet the 
road so as to make it- semi-rnnd, and dr?ig her along bodily. 
She was sliipp('d on board the steamer PettTsbnrg at Calcutta 
and brought direct to the Millwall Bocks in a gigantic cage 
made of teak. The transfer of this valuable animal — for she 
cost more than 1,000/. — from htir travelling-box to the ehiphant 
house along the path was effected by Mr. Bartlett with his 
usual ability and tact. He was, of course, assisted by Mr. Jam- 
rach, who knew the habits of the animal well. She had to walk 
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comparatively loose some 60 or 80 yards. Mr. Bartlett has 
just performed a successful operation on a rhinoceros. The 
front horn of the Indian rhinoceros had hecomo bent and 
diseased. Mr. Bartlett has cleverly amputated this horn with a 
sharp saw, and this without the least injury or inconvenience to 
the animal. The portion of horn cut off’ weighed lbs., and 
the ‘ old gal looks quite young again.’ ” 

THE BABY HIPPOPOTAMUS. 

Mr. T’uank Bucklant), writing in Land and Water ^ says : — 
“Guy lawkcs, now seventi'on days old, has grown tremendously. 
His iiltle brother, whose cast 1 made, and which is now in the 
giraffe-house* weighed 99 lbs, Guy Fawkes weighs at least 160 
lbs. now, and is ccrtciiidy a great deal bigger than when 1 saw 
him this day week. He sucks freely, and has begun to eat of 
his own accord. The cleverly-jnv'pared ‘Jlidgc’s Infant’s Foexi,’ 
which Mr. Bartlett concocts for him out of goat’s milk and other 
delicacies, he laps up w'ith avidity. He is a merry little follow, 
and wIk'U in a frolicsome humour jumps and skips about as if he 
liad just begun to enjoy life. I think lie is nu^ri' like his father 
than his niothcr in face. He conlinucs to follow his mamma in 
and out of the water, and has several times remained uiidei 
water without coming up to blow for 15 to 20 minutes at a time, 
but Mr. Biutlett is not now alarmed at Ibis, as he knows it is the 
habit of tlie animal. As tlie mother floats in the water her bac-k 
looks like a great barrel. Every now and then her young one 
conies to the surface by her siib^ opens his great calf-liko eyes, 
shakes his ears, fills his lungs with air, and then closes his eyes 
and sinks down again suddenly without the least noise. He only 
exposes his head, which he pops down quickly, like a gigantic 
horse-pond frog. Mr. Bartlett ]>plieves that lie sucks when under 
water ’J’lie mother, who is very short in her temper, shows 
great intelligence, cunning, and watchfulness. 8h6 has had a 
row with the gate leading into the liath, w'hen she managed, 
somehow or other, to champ it open with her monstrous teeth; 
hut they have managed t*o put this quite rigid, again. I under- 
stand that the authorities have determined to admit the Fellows 
of the Society on Snnday next (yest('rday), between 2 and 4 
o’clock ; bnt this must depend upon the ludiaviour of the mother 
hippopotamus, for if she becomes irritated the gates must neces- 
sarily bi) closed again. She soon losi's her temper, and it takes 
a long time to recover.it, and tin re is still a fear that, if greatly 
enraged, she may injure her calf. I trust, therefore, that she 
and her young one will he out of the water, when they can be 
seen on their first reception day, and that the mother will he 
civil and good-tempered to those who may leave their cards of 
inquiry upon her.” 
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THE VICUNA. 

The British Consul at Islay, Peru, mentions in his report this 
year that the wild Vicuna is chased and killed to obtain its valuable 
and silky 6oz. of coat, the wool being worth about 5s. per lb. in 
Europe. The vicuna is classified as a species of the llama 
(probably so called from a peculiar brilliancy of the eye, as of a 
flame or “ llama”), a graminivorous ruminant, but is not to be 
confounded with the alpaca. Probably, not merely its wool 
would be found of value. The skin of most of the llama family 
can be converted into leather of very close and supple texture 
and considerable tensile strength, and might be a substitute for 
dog’s skin and kid, or take the place of morocco and russia for 
furniture and bookbinding. The flesh may be termed a delicate 
venison. The saliva dovelopes peculiarly pungent properties 
when the animal is alarmed or irritated , it may be a special 
secretion. It has been suggested that the vicuna might be 
translated to the Himalayas for the cultivation of its exquisib*. 
wool; but the Consul is convinc(^d that the attempt would 
prove a failure. The animal is a victim of home sickness even 
to death. It is the most mortally timid of gregarious animals, 
the gazelle not excepted. It appears to exist, not to say depend 
for thriving, upon herbage and soil for which the Consul is 
uiiable to trace any counterpart in the Himalayas. When 
pursued, it retr(Nats to particular spots ; and in some respects 
its life seems only to be compatible with the p(‘Culiaritios of 
moonlight known in the Andes alone. The attempt to secure 
and remove any considerable number of these animals would 
be thwarted by the mountiiineer natives, and might lead t/> 
disagreeable consequences. What is needed, to prevent extermi- 
nation, is that the Government should ]>romot(^ and reward the 
preservation of the race for a scries of years to such an amount 
as would outweigh the'incenlives to hunt it dowui. 


GOITRE IN ENGLAND, 

Mr. G. a. Lebour has read to the British Association a 
paper “ On the GeologicJil Xlistribiitiwii of Goitre in England.” 
The author had by inquiries and correspondence collected a 
great amount of information upon the distribution of this 
disease, and his fiicts arc of the more importance, as no infor- 
mation can be obtained upon the subject from Government 
sttitistical returns. He traced in detail the range of goitre 
over the various formations, and show^ed that the accepted 
beliefs on this subject were frequently errom-ous. Thus, as 
regards magnesian limestone, which is commonly believed to 
be a very goitriferous rock, he showed that goitre was by no 
means so common there as in some other formations. Again, 
whilst on some regions occupied by carboniferous limestone 
the disease abounds, in others, where the general character q£ 
the rock is apparently the same, it is entirely absent Jn 
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searching for a general cause regulating the distribution of goitre, 
4he author rejected as insufficient that generally given — the* 
hardness of water. He showed it to be more probable that* 
metallic impurities in the water were the cause. The carbon- 
iferous limest^)rie. was cbaract(;rised by goitre almost in exact 
proportion to the metalliferous nature of the rock. Districts 
where ferruginous water occurs very commonly have goitre, 
particularly where the iron is derived from the decomposition 
of iron pyrites. 


liAZOIf-HACKF.l) WHAJ^. 

The eleventh volume of the Memoirs of the B(fsion Sociefy 
of Natural Hisiorp contains a descriptive account, by Dr. 
Tliomas Dwiglit, of the external characters and skeleton of a 
young Kazor>b:ick Wbalt, the skeleltm of which is pn'served in 
the Society's Museum. This animal was captured alive in 
October 1870, off (Gloucester, Massachusetts, and its skeleton 
is the best prcs(>rved sp<‘cimeri <»!' :i large vhale in any of the 
American museums. The animal was ‘18ft. long, the dipper w’as 
/>ft. 4iii., mid the lieight of the dorsal fin. iiieasiirod along the 
anterior edge, was 1ft. 2in. d'he ])aleen was of a very light 
straw colour anteriorly, whilst furllna’ back dark stripes ap- 
peared on it, until the hindmost blades were of a uniform dark 
slate colour. From tlie very careful ilescriptioii which Dr. 
Dwight has written of the skeh^tou, an<l from the figures given 
in illustration, there can be no question that the animal is a 
young cxam])le of the fin-wdia.le, which Dr. (rray has named 
]%ys(ihts ant iqu arum, hut which is more appropriately named 
Bnlaeiioptcra museulus. In some rtunarks on the classification 
of the specimen, ho refers to the tendency to variation in the 
forms of the bones exhibited in the skeletons of cetacea, un- 
doubtedly belonging t-o the same species, and he agrees with 
tlioso cetologists who have shown the danger of accepting mere 
individual variations in the forms of the bones of particular 
sp(^cimens as affording data for establishing specific or generic 
diilerences. — Nature. 

RHEUMATISM IN W’HALES. 

There i.s, unquestionably, a great deal of unknown and un- 
relieved suffering in the world. If w.ant of sympathy and diffi- 
culty of finding relief add much to pll3^sical distress, it is sad 
to think of the new field of woe on the largest scale which Dr. 
Struthers^lias discovered in hitherto unexplored regions of 
pathology. In studying the osteology of whales he has dis- 
covered that they are very liable to rheumatism. He has seen 
many examples of rheumatic ostitis in whales of different kinds. 
It has been said that animals are not subject to diseases until 
they are brought into connection with man, but this fact con- 
tradicts the theory. It is the more remarkuble, seeing that 
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whales are less subject than man to variations of temperature. 
The cold-water treatment docs not seem to be efficacious in the 
cure of the disease . — British Medical Journal, 

PROTECTION OF BIRDS. 

The following very interesting letter has been addressed to 
the Times by the IlAiiONKSs Hurdktt Coutts : — 

As you have ever found space in your journal for the advo- 
cacy of the direct and indirect claims of animals on the 
humane treatment of mankind, to whose nec'cssities, luxuries, 
and pleasures they so largely minister, the Ladi('s’ (Education) 
C'ommittce of the l^oyal Society for the Prevention of Cjuielty 
to Animals, of which 1 am a member, venture to hope that 
you will permit me on their behalf to st'ck to attract public 
altontion to certain Acts recently passed by Parliament for 
the preservation of our native bnicds of birds. The »Sea Birds 
Act has berm followed tliis year by a Wild Fowl Prt>tection 
Pill, and, as it is hoped such Bill will also receive h^gislalive 
sanction, these beautiful and useful varieties, probably, will 
obtain that legal protet'tion which securc^s to animals a close 
season. Another Act. of considerable import, anee tx) tlie fca.thered 
community has also been passed. The Wimbledon and PutiKw 
Oonmums Act gives protection to all an iimils for tujiate enough 
to live under its government, and by its by-laws birds of (wery 
description will receiv<; security against the olject ionable practices 
of bird-trap] K‘rs. No doubt the Metropolitaii Ikai rd of AVoj’ks will 
issue similar orders for the regulation of Ham])st(^ad-h(‘,jitli, and 
the Corporation of tlie City of London w'ill prolaihly, ]ikewis(‘, 
prtdect the Birds of Ej'ping Fore.st. In short, wlierever lungs 
for our overcrowded city and In althfid means of enjoymejjt 
for thousands are procured or conservated hy t he preservation of 
open spaces around the im^tropolis, there, it is hoped, tlie same 
wise and lameficent regulations will he insured. 

“ But from tin* statements which liavi' h(‘en na’eiiUy made in 
many quarters, and wliich have come under the special con- 
sideration of the committee in whose name 1 now address you, 
some more speiwiy and stniigent mt^asures lire necessary if we 
would pr<'S(U've our sweet singing birds- - creatures which in 
t)ur colonies and in America p(«)ple travel mih'S and miles to 
see and hear. Tlie lark, the mavis, the cuickoo, the Cliristmas 
robin, and thrush (*s are household words, dear to all classes 
wherever the English tongue is spoken, and who represent to 
us song, poetry, childliood, summer, and home. In no very 
distant time these will have vanished from our hedgerows, 
commons, and woods, leaving them d(‘Holate and dull, with no 
life but the cankerworm’s. 

“ The probable extermination of our birds by bird traffic, and 
the great cruelty inflicted through ite Jigency, are the main 
reasons which have induced the committee to ask you kindly 
to grant this opporttinity to suggest that an Act for the pro- 
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tection of birds during the season -wlidn the young birds cannot 
live without their parents’ care might well bo enacted for all 
varieties, similar to those laws by which sea birds are protected 
in England, and small birds in Germany. This security would 
restore the natural proportion of one sort of bird to another, 
which has been destroyed by the indiscriminate and ignorant 
slaughter of our featluTcd friends and the larger birds which 
prey on them ; and it would prevent tlie wholesale cruelty 
inflicted on our most beautiful and deliglitfiil songsters by 
l)ird-1rad(‘rs. J liave been seleeted to make this suggestion, 
and rejn-esent the jatiable case of our little elicmts, because I 
am able to spejik of tin; practices of the trade alluded to, from 
information M'itliin my f)wn knowledge;. I have cnflcavoured 
to induce the niglitingab' to build its nest in my garden at 
Higligate with success, and it would shortly have beem a. wclcorao 
visitant in the neighbouring gardens; but as soon as the poor 
things began to sing they w(;re trai>])ed. Not caring to breed 
nightingales for bird faueiers, I have given up the* attempt; 
but the other pre'tty denizens e)f the air whe) come for shelter 
and roost in my tree\s are e^ejually snared liy trappers, and, 
owing to this eirciimstanoe', my garelen will sliemtly bo left iu 
possession e)f siipeTabundant caterpillars and other insect life, 
a re'sult which has unhappily been prevalent on tlie ContineT^^, 
find hfis causi'd sc'rious injiny te) .Mgrieultnra] auel garden pro- 
duce there. 1 ase*e-rtained from my gareleiiicT that tluise bird- 
trappors ee)me me)stly eui .Sunelays, eliiriug eliurch time'; and he 
also te)ld me that nniny of the 7'evolting practices attributed to 
them are founded on fact. This alse) 1 have had verified for 
mo at the »Suiielay bird mart, where may be found sennetimes 
20;0()0 pcrse)ns eoi)gre;gat(Hl find e)ce,npied in bird traffic on 
•Sundays. Adding thevsc men te) otlie'rs employi'd at the same 
hour in ensnaring birds, gives a. large number e)f }>e>rsons engaged, 
not ill buying and selling, but. in following tliei me)st demoralising 
ppiietie'cs. I .alliule to the taking away from the creature God’,s 
gift of sight by the applicjition e)f acids or a red-hot wire, in 
order to ejualify it to act, more efficiently ;is a decoy to its unen- 
snare;el eomjiaiiiems, ami te) the seare'cly, if ;i,t all, less cruel- 
prae'tiee at the birel mart e)f “training” "by means of perpetual 
darkness, as "we*!! as enveleeping liny e*ag(\s in thick coverings, so 
that the poor blinded occupants, surrouneled by cjiges of non- 
singing birds uiH'OATred and for sale, may fitiract a multitude of 
dupes by their superior music, aud seu’ve to gull them into a 
delusion tlnit the se>ng of tlie elecoy, which the;y have admired, 
issues freim the tlireiats of the timid little eroatures they now 
purchase and cfirry to their homes. 

“The practice of entrapping bird.s at this season of the year 
(June) iudnees a second form of cruelty. If the hen be taken from 
its young, protracted sufferings and death follow the bereaved 
progeny ; and if the helpless young be taken and exposed for sale 
at the mart, perhaps for several days, they also will inevitably 
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suffer from privations before death ensue, even should their help- 
lessness touch some soft part of the heart of the dupe who has 
bought them and done his best to rear them ; otherwise they will 
be starved in their miserable cages, or be thrown to the cat. I re- 
member sometime ago buying a pretty little bird, which seemed 
very tame, but exhausted, and on bringing it home and giving it 
water, which it was unable to drink, I discovered ligatures intro- 
duced amid its blathers, which hindered its movements, and fully 
accounted for its apparent tameness. I cut its fetters, and 
restored the bright creature to air and liberty. 1 sciircely ven- 
ture to hope that the poor birds bought in the purlieus of 
Bethnal Green are equally fortunate. 

“ This sUite of things revealed by the bird traffic could not fail 
to impress our committee with the urgent desire to see some 
remedy applied. One of our main objects is the diffusion of 
information respecting animals, and an endeavour to prvimote 
their humane treatment; firstly, because life is in itself too 
sacred to those who inherit it to be torturi'd or tormented with 
impunity ; secondly, b(‘causo the habitual and nnchockod license 
in regard to the w/inton destruction of animal life must react tnost 
injuriously on man. The brutal ])ractices occasionally, and not 
unfrecjuently, brought under public notice by tlio press seem not 
to receive frinn the directors and promoters of education the 
attention which the subject dcisorves. Under onr social system 
there is a deadly germ of cru(‘lty habitually seething whicli it is 
impossible not to connect with the criminal acts, occasionally 
bursting througli legal constraints. IVlight it not be wise to im- 
pose additional checks, and to impress on the cruel, the thought- 
less, and the heartless, tiirough the law, that life, w^het.hor in 
manorbf'ast, is sacred in its (we, and that animals endowed 
witli sensation are given to man for use, and may not ho lightly 
regarded by liirn, and riinsl never lx; abused 

GTf; ANTIC niRUS. 

In a paper addressi'd to tlio Paris Academy of Sciences, M. 
Marcel J)evic gives an account of tlie mention made by an Ara- 
bian writer (jf llie lOtli century name not givcai, who has 
written on tlie •‘Wonders of lijflia,” meaning thereby all the 
countries waslied l>y the Indian Ocean. Of course ihero is a 
great deal of fal/b^ in wliat he says, which he gets all from hear- 
say ; but M. l)(!vic riglilly observes that traditions generally 
have some foundation in truth ; moreover, his oliject is merely to 
endciavour to east some historical light on the remains of tho 
gigantic birds, the dodo or a‘})iornis for instance, which liavc 
been found in quartenary and earlier geological strata. Thus, 
the Ar.abiaii author speaks of a shipwreck in which seven sailors 
got out of an inhospitable island by tying themselves, like Sin- 
bad, one by one, to tlie legs of an enormous bird. In another 
case, some seamen killed a fowl “as big as a bull,” but after 
having eaten of its flesh, were disagreeably surprised at finding 
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that all the hair of their bodies came off, so that they found 
themselves bald and beardless. The authenticity which the 
author considers sufficient to warrant him in believing such re- 
citfils is rather amusing, thus : — “ A sailor told me he had heard 
jteople .Hay that at Solfala there was a bird that would take up a 
wild beast in the air, l(‘t it fall to kill it, then pounce upon 
and devour it. Another bird would do the same with the colos- 
sal tortoises of this negro country.” A “ renowned captain of 
those who goto the gold country” had seen a gigantic bird that 
had killed an elcpliant and had eaten a quarter of it. when it 
was itscilf slain by Tiieans of i>oisoned arrows. The king of the 
negroes got tJie h'alhers of ils wings; the quills were large 
enough to contain two skinsful of water. In another passage it 
is related that a man was seen leading two bulls laden with 
tw{‘lve gigantic quills filled with water. The largest ever seen 
was two yards long. After quoting M‘V<‘ral such passages, M. 
Devic announces that M. Alphonse Mi Ine-Kd wards has just re- 
ceived a letter from I>r. Ilaast, who writes from New Zealand 
that in the jmndnoe of Otago, he Ijas dug up the fossil remains 
of a gigantic bird of pr(‘y, wdiieli lie ealls hnrpayorni.H^ and 
has notliing in common witli tlie a*pioriiis of Madagascar. — 
Galiynani. 


ORTOIN or l.NSKCTS. 

In Naiurr. Decendicr 7. 1^>71, there is an interesting letter 
from Mr. ]b T. J./owiie, on tlui Origin of Inserts, in which tho 
writer refers to Fritz Miiller s “ I'aets for Darwin ” in favour of 
the opinion that “ tho larval forms of iiiseets are probably de- 
rived from imaginal ” or perfect forms. I have not at present 
any ojuiiion to offer on this subject ; but, though I estimate 
very highly indeed the light which hTitz Muller has thrown on 
tho Crustacea, I think nothing can he more unsatisfactory than 
his remarks on insects. He concludes that the earliest insects 
resembled the wingless Blattidse, overlooking, wliat is ol^vious 
enough, that any theory of the origin of insects ought to ac- 
count for, or at least show the origin of, those most charac- 
teristic organs of the class, tho w'ings. I quite agree with Mr, 
Lowme that “ it is extreimdy }>robahle that iusends first emerged 
from the water with fully-fonned wiiigs.” I think it scarcely 
possible to doubt that the wings were originally organs of aquatic 
respiration. But this does ma. answer the question of the origin 
of insect metamorphoses, which, though an ev(dutionist, I think 
one of the greapist difficulties of the tJieory of evolution ; it 
does not answer the question whether the perfect forms with 
wings and legs have been derived from the larval forms without 
either, or the converse. 

Mr. Lownegoos on to say, “ We have still relics of an aquatic 
winged insect fauna in the hymenoptorous genus, discovered by 
Sir John Lubbock.” I cannot think this brings us any nearer to 
the origin of insects. It could not do so unless the Hymenop- 
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tera were at or near the origin of the class, and this will scarcely 
he maintained. The Ilymenoptera are probably the highest of 
all insects — certainly so if instinct is the criterion. The aquatic 
Hymenopteron (I do not know its name) is no more a relic of 
the origin of insects than are the water beetles : and no one will 
^say that the Coleoptora are near th6 origin of the class. It is 
true thatlho water-beetles are wingless, while the Hymenopteron 
in question is winged ; but the booties are a winged order, and 
those which have no wrings have lost them. Indeed, it is only 
in a functional sense that any beetle is wingless, for they all 
retain the wing-covers, which are modified wings. It is probably 
true that the origin of all animals whatever was aquatic, but it 
does not follow that the aquatic, members of any class denote 
the origin of the class. The aquatic habits and structure may be 
only adaptive. ISo one would look to the seal or the hippo- 
potamus for the origin of the Mammalia. — Joseph John Mur- 
uhv. 


SMALL WTIITK BUTTERFLY. 

The small white butterfly {Picris rohd') which has quite re- 
cently become naturalised in North America, is likely to spread 
over more temperate parts of that continent, to t he serious 
detriment of farmers and gardeners. In a paper on the subject 
in the Canadian Kntomologi^i^ Mr. G. J. Eowk^s. of Montreal, 
states that the insect has already spre.ad over the province of 
(Quebec and the New England States, and is estimaUid to have 
destroyed 500,000 dols. worth of cabbages last year in the vicinity 
of New York alone. Mr. Howies commurfleates soiTie interesting 
facts in the life history of the immignint butterlly. “The 
species,” he says, “ in its new habitat, lias to pass through ex- 
tremes of temperature to which it has not been acuslonied in 
England, from which country it was most probably introduced; 
and while the increased summer heat of Canada appenrs to have 
made it more prolific, by augmenting tlu^ numlKir of broods, the 
greater cold of winter has balanced the account by killing off, 
while in the chrysalis slate, the surjdus which otherwise would 
have rendered the insect an intolerabb pest. The ‘compensa- 
ting ’ principle in the laws of nature,” ho adds, “ is thus in useful 
operation with la'gnrd to P. ra-jne ; and a,s the power f)f cold de- 
creases in eftee.tiveness through the butterfly becoming acclima- 
tised (which will probably happen in course of time), no doubt 
other agencies wall arise, in the shajHi of now para,sitie enemies, 
to keep the species in duo bounds.”— 


A TAME WASP. 

Sm John Lubbcxik has exhibited to the British Association 
a tame wasp which had been in his possession for about three 
months, which he brought with him from the Pyrenees. The 
wasp was of a social kind, and he took it in its nest formed of 
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27 cells, in which there wore 15 eggs, and had the wasp been 
allowed to remain there, by this time there would have been 
quite a little colony of wasps. None of the eggs, however, came 
to maturity, and the w'asp had laid no eggs since it had been in 
his possession. The wasp was now quite tame, though at first 
it was mther too ready with its sting. It.now ate sugar from 
his hand and allow(;d him to stroke it. The wasp had every ap- 
pearance of health and hai)piDcss ; and, although it enjoj’-ed an 
outing occasionally, it readily returned to its bottles, which it 
seemed to regard as a home. This was the first tamo wasp 
kept by itself he had ever heard of. 


KARE INSECTS. 

The following specimens have been exhibited to the Ento- 
mological iSoeietj : — 

June 3.— Mr. Stainton exhibited a large Idack berry-like 
Coe.cus, found on the cork-oak at Cannes, by Mr. Moggridge. 
Also specimens of Ji'inllci, ])rKl from larvae in the 

leaves of llie vino, und found muir Ma,ssa di (Carrara, hy the 
Hon. Miss I)e Orey. This insect was first discovered by I)e 
Kiville, in t In* island of Malta, a!»out 1750, but was not again 
found till 1871. 

Professor W(!stwood exhibited a large cottony mass, in whiph 
were envelojx-d llu' cocoonsof a miniiti* panisitic llynn'iiopteron, 
which infest (!<] a larg(‘ caterpillar in Ceylon : one of these 
eatorpillurs had produced at least 1,000 examples of the parasite. 
Mr. P. Moore had noticed a similar occurrence in a large Bom- 
byx laiwa from Bomf^ay. 

Professor AVest wood also exhibited apple-twigs, the buds of 
which werc! destroyed by some larvse, ]»robal)ly of a Tortrix. 

Mr. Higgins exhibited a .selection of magnificent species of 
Cctoniida^, from Java, obtained fr(>m Dr. Monicki. 

Mr. Weir observed that he had recently discovered the larvae 
of Lonopferj/o' rham9ii feeding upon lUiamnns ataternu}^ in his 
garden at Blackheatli: this insect had not been seen there 
during sixteen ycMirs until he jJanted t his Ivhamnus, which it 
immediately discovered, although the jdant was, in appearance, 
so totjilly unlike the t.vvo indigenous species of the g(!nus that 
form its habitual food here. 

Mr. Miiller called attention to a paragraph in the daily 
newspapers concerning the enormous increase of ants on the 
island of May, to such an extent as t,o render tlK‘ land usedess 
to the lighthouse kw’jpcjrs. 

July 1. — Mr. Jenner Weir exhibited two examples of Agroiera 
ncnioralis, a rare British lepidopterous insect, recently captured 
by him in Abbot’s Wood, .Sussex. 

Mr. Meldola exhibited varieties of several species of British 
Lepidoptera, and a specimen of Leucania viteUina, taken at 
Brighton in 1869. 

Professor Westwood exhibited several remarkable coleopterous 
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insects, sent from Ceylon by Mr. Thwaites. Also, from the 
same place, banded cocoons of a species of Ichneumonidse 
attached to the end of a very long thread ; and an illustration 
of the habits of some species of moth which cuts out large oval 
pieces from the loaves of Citrus, and forms therewith a move- 
able flattened tent, beneath which it lives and undergoes its 
transformations. 

Mr. Miiller exlhbited portions of fern-leaves from Weybridge 
attacked l)y larvfe of three species of Diptora. 

IVlr. Dunning called attention to a letU'r in Nature from Dr. 
Lecvuite, (•onoerning the insects apparently })arasitic ui)on the 
])eaver, u})on which Professor Westwood had founded tho order 
Achreioplera ; Dr. Leconte considered the insect pertained to the 
Coleoptcra. Professor Westwood dissented therefrom. 

Communications from the Zoological Society have been read 
fTY)m Dr. J. S. Bower] )aiik. the first, portion of a series of papers, 
entitled “ Contributions to a General History of the Spongiadtn,” 
in which descriptions were given of several species of Tethca, 
and of liafwjKatgia. choanoides , — from Dr. J. Anderson, on a 
ytaing living female of Nhimeerus Su Hiatrensis, captured at 
Chittagong, ill hVibruary, 1808, -from the same on Manouria 
and Scapia, two supposed genera of Land-Tort oisiis, "whieh Dr. 
Arfiderson sliow(^d to be identical w'ith Testudo emys of Schlogel 
and Miiller. — by Mr. Sclater, “On Kaujfs Cassowary (Cfl.fWrt- 
rius Kawp}),^' of wliich the Society’s colliiclion contaiiuid a. living 
spcciirn'ii ; a list of tJie oilier known species of the genus 
Casuarius, and an account of their geogi’a.phical distriluitioii, 
were added, — from Dr. A. Giintlicr, “ On Two Species of Lizards 
of the gcmis Hydros;! unis, from the Pliili]>]fnie Lslands,” for 
one of wliich. bi'ing hitherto tindcscrihcd, Dr. Giinlher jiroposod 
the name Jlijdr<>savn(.< nuchalii^,— from the same, “ On a new 
genus and species of Cliaracinoid Fishes, from Demerara, pro- 
posed to he called Namiotifomns Herlfordi^'^ — from Lieutenant 
Jh B(*avan, “ On two new species of ( -yjaanoid Fislies from tho 
Punjab.’’ — Mr. H. Saunders exhibit ed specimens of and described 
a new species of Green Woodpecker, from Soul hern Spain, which 
he proposed to call Gcrivas Sharpli. 

Tho Zoological Society’s Meiiagerii' during May, 1872, 
contained two Argus JMieasants (Argus giganfeus), presented 
to the Society hy Mr. J. G. Fanshawe. — Mr. P. L. Sclater ox- 
hihited a pair of Ceylonese binls, sent, for detonrii nation by Mr. 
W. Legge. These birds Mr. Schiler considered to belong to a 
new species of tlio genus Prionoehilus, uhieh he proposed to 
call P. Vincens, after one of the names of its discoverer. — Mr. 
E. Ward exhibited the horns of a Barasinga Deer (Cervus 
Dvvaticelln) with tw'enty points, and a handsome and peculiarly 
grown specimen of tho Guar, or Indian P>ison, from Central 
India. — Papers and letters were read : hy Mr. St. George 
Mivart, “ On the Axial Skeleton of the Ostrich {Struthio 
camelus” — Dr. J. Murie, “On the Cranial Appendages and 
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Wattels of the Horned Tragopan {Cerwris safyra\ — from Prof. 
H. H. Giglioli, “ On the Cetacea observed during the Voyage 
round the World of the Magenta, in the Years 1865-68;” in 
this was contained a description of a new genus and species of 
Pin-backed Whale, proposed to be called Amj)hiptera Pacijica ^ — 
by Dr. J. Murie, “ On the Macaques,” the species selected for 
special notice being M. arctt/ides of Is. Geoff., which he showed 
to bo identical with M.hruniipm of Anderson; the Formosan 
or round-faced Monkey {M.cyolopis) ; and the Japanese Monkey 
(3/. ftpeciosus), — from Dr. J. E. Gray, “On the younger Skull 
of StelJer’s Sea-Dear” (Euittctopias StcUeri), — from the Key. 0. P. 
Cambridge, “ On twenty-four new species of Spiders of the 
genus Erigone”, — from Dr. J. E. Gra 3 % containing additional 
notes on new corals from the Southern and Antarctic vSeas, and 
additional notes on Arctocephahiti cincrcKs and on Gypsophoca, 
from the coast of New Zc^aland, — liy Mr. A. H. Garrod, “ On 
the Tongue of Nrsfor hiipopoHm^'' wliich showed that Nestor 
does not belong to the Trichoglossine group of Psittacidsn. 


nOMUYX WOKl. 

Mu. F. Smith lias made to llu; Entomologigal Society some 
observations respecting the- occurrence of two pupie in one large 
common coccoon of Bfmht/x Mori from China. The exampkis 
have been found amongst “ silk waste,” attacked by mice, which 
had f(Hl upon the dt'ad inclosed pupa*. He further remarked 
that ticcasionally two or more swarms of was}>s united in firm- 
ing a common nest; and also that swarms of different species of 
was]»s would be induced to (bus unite, the result being that 
when the building materials of the two species were different, a 
particoloured nest was pruduecd. 

PAKASITIC BODIKS ON VAl>SE HAIR. 

The following is from the Jiritish Mrdiciil Journal: — M. 
Lindemaii continues his investigation of the Parasitic Bodies 
(Gregarinidm) found on the false tresses and chignons commonly 
worn by ladies. They are to be found at the extremity of the' 
hairs, and form there little nodosities, visible, on careful ex- 
amination, to the naked eye. Jiaeli of these nodosities repre- 
sents a colony of about fUty psoros}>erms. Each psorosperm is 
spherical; but, by the reciprocal pressure of its neighbours, it is 
flatt-ened, and becomes discoid. Under the inlluoncc of heat- 
and moisture, it swi'lls ; its granular contents are transformed 
into little spheres, and then into pseudo-navicellse — little fusi- 
form corpuscles, with a persistent external membrane, and en- 
closing one or two nuclei. These pseudo-navicellje become free, 
float in the air, penetrate into the interior of the human organism, 
reach the circulatory apparatus, and produce, according to this 
author, various maladies — “cardiac affections, especially val- 
vular affections, Bright’s disease, pulmonary affections.” M. 
Lindeman calculates that, in a ball-room containing fifty ladies, 
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forty-five millions of navicellae are set free ; and he concludes 
that it is necessary to abolish false hair, which often proceeds 
from unclean persons. 

LITHOLOGY OF THE SEA BOTTOM. 

Mr. Gwyn Jeffreys has read to the British Association — 
A Few Kemarks on Submarine Explorations, with reference to 
M. Dolcsse’s work entitled “ Lithologic du fond des Mors.” 

The lithology of the sea-bottom is not only a vast subject in 
its various relations to natural history and physical science, but 
is especially interesting in a geological point of vi(*w, because 
every part of our globe has been at »)ne period or another covered 
by the sea. Mr. Jeffreys contended that it is almost impossible 
to ascertain with any degree of certainty what stratified forma- 
tions are marine, unless we find in them such remains of marine 
animals as were capable of being preservfHl. Exce]>ti()ns doubt- 
less occur, c.y., where the stratum had been subject to the action 
of carbonic acid, produced by the subsequent passage of rain or 
fresh water; in whic'h ease all cretae(‘ous (wgaiiisnis might have 
been dissolved before they been, mo silicitied or t)etrified. He 
then gave a short account, of submarine explorations, from the 
time when 0. F, Midler first used a dredge for scientific j>ur- 
pdsos (about 1772), to the present dny ; and In' summarised the 
results of the expediti<jns eondueted by his eolleagues and him- 
self on board H.iVl.S. Pnrnvp'nto.. under the a.us{)iei's of the Koyal 
Society in 1869 and 1870. But next to nothing is known of the 
enormous tracts of sea-bod which underlie the depths ot the 
ocean in both hemisjdieres. He alt-ributed the diffusion and 
geographical distribut ion of the marine iuvertebrat,e fauna to the 
action of currents, and not to voluntary migration. 

While giving M. Delesse full credit for tin* laborious and con- 
scientious iiuin nor in which ho has evidently perlormcd his great 
task, Mr. Jeffreys regretted that he had omitted to notice the 
reports on deep-sea explorations published hv the Loyal Society 
in 1869 and 1870, or the address of Mr. Pre,stwich (the late 
President of the Geological Society), which was published in 
May, 1871, and particularly treated of tho.se. report.s. M. Delesse 
is a forciirn iTH’mber of tlie Geological Society. By consulting 
what had been published on the subject, M. Delesse would have 
been able not only to give fuller information, but to correct 
errors which unavoidably occur in an extensive compilation. For 
instance, his map of France during the tertiary epoch does not 
show the communication which has been proved by uatunilists 
Aud geologists to have then existed between the Bay of Biscay 
and the Gulf of Lyons. According to M. Delesse, there has 
been no communication since the Liassic period between the 
Atlantic and the Mediterranean north of the Pyrenees. His 
division of the French marine fauna into three provinces (Celtic^ 
Lusitauian, and Moditerraneau) does not agree with modern ob- 



238 


THE YBAK-BOOK OP PACTS. 


servations. Zoophagous mollusca do not, as stated by him, live 
on those which are phytophagous; pebbles {^^gcdets”) are not 
everywhere unfavourable to mollusca, even on coasts exposed to 
a stormy sea ; and foraminifera never crawl at the bottom of the 
sea. But it is to be hoped that these omissions and errors will 
be rectified in another edition of a work so desirable and im- 
portant to scientific enquirers. — Nature, 

Muller’s topknot. 

A SPECIMEN of Muller’s Topknot {Rho'tnhus hirttts) has been 
netted off the Brighton Coast. One capture of this rare fish off 
the Sussex coast is r(‘-corded by Yarrell, but it is more frequently 
taken off the Cornish const. Tin* interesting event is also an- 
nounced of the birth of a young cuttle-fish, wliieh signified its 
entrance into the world by an immediate discharge of the sepia 
fluid. 

THE DKVKI.OPMKNT OF THE STUROEON. 

In a late number of tlie “ Bulletin of the Acclimatisation 
Society of Paris,” there is an account of the Sturgeon’s reproduc- 
tion (sturgeon of the Volga), by Professor Owsjannikow. It 
seems that tin' sb^rlet {Acipcnan' riithcmiii), the smallest of the 
Russian sturgeons, spnwns in the Volga early in May on rocky 
bottoms, the temp(Tatur(.! of the water being at 10° R. ( = 54^*^ K.) 
The eggs are reatlily fecundated hy the artificial method. After 
they have been in the water a few minutes they adiiero to any 
object wliieh tiny touch. The development of the embryo can 
be observed in progress at the end of one hour. On the seventh 
day they hatch. At first the young fish are 0m.()07 (about 
27-lOOths inch) long. At the age of ten weeks they arc nearly 
two inches long. They feed on larvse of insects, Uiking them 
from the bottom. Both in the egg and when newly hatched, the 
sterlet has been bikeii .a five days’ journey from the Volga to 
Western Russia, and in 1870 a lot of the eggs were carried to 
England to stock the river Leith. 

SALMON ANGLERS. 

A VERY important proposition regarding the future manage- 
ment of our Salmon Plslierios is just now being diseussed among 
salmon iinglors and others interested in the cultivation of our 
inland waters, which, as it affects the interests of a large and 
rapidly-increasing industry, is of some moment to the public in 
general. It is a well-known fact that the advantages gained by 
anglers in English and Welsh rivers since the passing of our 
present Salmon Acts has been almost nil in comparison with the 
benefits which have accrued to the lower or estuary net fishers 
from the remarkable increase which has been observed in the 
produce of rivers generally since placed under Government 
supervision. Natural as well as artificial causes have pre- 
vented the possibility of upper proprietors enjoying anything 
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like a fair share in the annual produce of their respective 
rivers— years of great drought, for example (aggravated by the 
drainage of land and abstraction of water for canal, domestic, 
and other purposes), have proved fatal to angling interests, 
while the difficulty experienced by the various Fishery Boards 
throughout the. country in raising sufficient funds for the erec- 
tion of efficient salmon passes has prevented, except in a very 
partial manner, the practical counteraction of the evils conse- 
quent upon a dry season and obstructed rivers. With a view 
of allowing anglers (to whose exertions we, in great part, owe 
the improvement which has been made in the annual yield of 
English-bred salmon) increased chances of participating in the 
capture of fish, it is now proposed, under certain restrictions, 
to allow the capture of salmon by rod and lino “all the year 
round.” This suggestion was first moijted by a gentleman who, 
under the signature of “Salmo Salar, Esq.,” some years since 
contributed a valuable paper on the life and habits of the 
salmon to one of the leading monthly magazines, and has prac- 
tically studied the salmon question in all its bearings. The 
proposition of opening rod fishing for the extended period is 
supported by many of the most celebrated pisciculturists, who 
argue, in support of a continuous angling season, that while 
rgd fishing, no matter how assiduously prosecuted, could in no 
way appreciably diminish the stock of breeding fish, the prosonco 
of anglers on rivers, which this open season would allow at all 
times, would be an effectual way of providing cheap and addi- 
tional protection from the depredations of poachers, who are 
always w'ary of the presence of their most formidable enemy — 
the sportsman. Under certain restrictions, such as the prevention 
of the use of the guff, capture of spawning fish, &c., the sugges- 
tion is capable of practical and useful application. On many 
Walters anglers would doubtless not care to fish during the winter 
months. The concession, however, of ;in extended season would, 
while it would possibly do no harm, serve to arrest much of the 
discontent and angry feeling at present existing between upper 
and low(T proprietors, which, so long as it prevails, must more 
or less check the development of our salmon fisheries. The 
past angling season in the majority of Pmglish and Welsh 
waters has shown a considerable improvement in comparison 
with the two previous years. The heavy and continuous floods 
allowed the salmon a free passage to the upper waters, where, 
during the closing days of the season, good sport was had; five, 
six, seven, and in one instance, on the Tyne, fourteen salmon, 
having been landed by a single rod in one day. These, however, 
are only exceptional cases, and in no way go to prove that the 
number of salmon taken by rods is in fair proportion to the 
capture made by nets. — Thn^s, 
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SALMON IN 1872. 

The Salmon season of 1872 was marked by continuous and 
heavy falls of rain, which, although most favourable for the 
upward run of salmon from the sea to the upper waters, was 
much against the successful draughting of the lower and estuary 
fisheries. Fish were, however, reported plentiful in the majority 
of English, Irish, and Scotch waters, and although as yet the 
information furnished as to the actual capture is somewhat 
scant, it is generally believed that salmon fishing has on the 
whole b(jen successful. From Scotland it is rumoured that the 
amount of fish taken has been ver}^ great, in most districts the 
yield being far in exetiss of previous years. As to the results 
of the season’s fishing in England and Ireland the accounts are 
somewhat conflicting, and for full and autlnmtic information on 
this point Ave must wait the appearance of the annual reports 
issued respectively by the English and Irish Inspectors, which 
contain returns from the various fishing districts, and which, if 
they do not give us as many particulars as might be wished, 
are sufficient to afford us materials for a pretty correct estimate 
as to the increase or decri'ase of fish in the diffurerent rivers 
throughout the country. Of monster salmon there appears to 
hav(^ been no lack this y(‘ar, for, although none so weighty as 
the 83-pounder taken in 1821, or the 70-poundor taken in 1870 
in the Tay, were brought to land during 1872, the number of 
big fish capturt'd was very remarkable, and far more numerous 
than during any season on record. In many districts no return 
whatever is furnished as to the take of fish ; it is, therefore, 
impossible to get at the exacr number and weight of salmon 
taken in the three kingdoms during the year. Net-fishers 
seldom or ever publish figures for the information of the 
public, and although the angler, as a rule, is particularly 
anxious, whenever he makes a remarkable capture, to li;t the 
fact be known to tlio world through the columns of the local 
or sporting press, there are certain occasions on which he objects 
to publicity, and, like the net-fishers, is most desirous, for private 
reasons, to keep the matter as S(‘cret as possible. In giving, 
therefore, the following figures regarding “ heavy fish ” (which 
we estimate from 251b. upwaKls) taken during 1872 we can only 
get approximately near the actual sum total, as the weights 
quoted are only those wdiich have been publicly recorded from 
time to time during the past fishing season. These, doubtless, 
represent most of the heaviest fish of the year, aud the figun's, 
such as they are, present us with some interesting facts regard- 
ing the increase in the average weight of salmon which appears 
gradually to be taking place in the three kingdoms. 

Of Scotch waters, the Tay appears to have yielded a fine 
number of large salmon. The majority of the following were 
taken with rod and line. One salmon reached 491b., one 481b., 
two 421b., one 391b., one 361b., four 351b., one 34lb., four 
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33lb.j eight 32lb., three 3 lib., twenty-three 30lb., eight 291b., six- 
teen 281b., nine 271b., fifteen 261b., twenty-four 251b., and a great 
many from this weight to 20lb. On the Spey we find recorded one 
fish of 361b., one of 341b., one of 331b., one of 3 lib., nine of 301b., 
five of 291b., three of 281b., two of 27lb., five of 261b., and 
eight of 251b. From the Ness the list is headed by two of 
34lb., one of 311b., one of 30lb., and a 29-pounder. From 
Tweedside wo hoar of a 46lb. fish, one of 421b., one of 391b., 
two of 371b., one of 361b., one of 34lb., one of 331b., one of 
321b., two of 3 lib., one of 30lb., five of 291b., four of 281b., 
four of 271b., six of 261b., and seven of 25lb. On the Forth 
were taken a 501b. fish, a 421b. fish, one of 361b., one of 351b., 
one of 311b., three of 281b., two of 261b., and several of 251b. 
On the Dee two fish of 32lb. were captured, two of 311b., one of 
30lb., one of 281b., one of 271b., two of 261b., and four of 2511). 
The Teith produced a 371b. and 30lb. fish; the Doveron, a 
361b. and 301b. fish ; the Earn, one of 351b., one of 321b., one 
of 311b., two of 301b,, one of 28lb., one of 271b., one of 261b., 
and one of 25lb. In Awe was landed a 36-pounder ; and one 
of 321b. in the Solway. 

From Irish w^atcrs the returns are somewhat meagre. The 
largest fish taken was by an angler on the vShaniion, and weighed 
581b.; besides this, were also taken one of 451b., one of 431b., 
and several ranging from 30lb. to 40lb. The Sujr produced 
several fine fish, the large.st of which w(n’ghed respectively 
361b., 321b., four of 301b., and uunibor.s from 30lb. to 2()lb. On 
the Blackwater one 321b. fish and one of 301b. W('re taken ; and 
on the Boyne many fish were biken from 301b. to 20lb. 

England produced the largest fish of the season. This 
champion fish w'as taken in the nets on the Severn, and weighed 
63lb. Other fine ones w'ore also taken on this river, compris- 
ing a 66lb. fish, one of 50lb., one of 4 lib., and se^veral, it is 
stated, between 301b; and 40lb. In the Derwent was captured 
with the rod a splendid fish of 511b., also one of 461b.. one of 
421b., two of 37lb., one of 32lb., one of 30lb., and one of 291b. 
From the Eden wore token one of 361b., thna* of 30lb., two of 
281b., three of 271b., five of 261b., and two of 251b. Tlie Tyne 
])roduced a 44lb. fish, and several between 251b. and 30lb.; the 
Wye, two fish of 321b.; the Hamjishire Avon, one of 3 lib.; the 
Lane, one of 30lb. ; and the Esk, a 34lb., a 33lb,, and a 301b. 
fish. 

From the above it will be seen that the largest fish taken 
this year was by the nets on the Severn, and wc'ighed 631b., 
while the large.st captured by rod and line weighed 5Blb., and 
was landed on the Shannon. In the above return many of the 
fish weighed half a pound more than quoted. There is no doubt 
that the wise provision of the present laws in respect of “ kelts ” 
has caused the large increase in the average size of the fish in 
all the rivers. 
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THE DEVIL FISH OUTDONE. 

The Gibraltar Chronicle says: — “A huge specimen of the 
sun-fish order was captured at Catalan Bay. It was taken in 
the nets, which were much damaged by it, and secured with 
great difficulty. It has been identified as the ‘ Orthagoriscus 
Oblongiis ’ of Cuvier, a branch of the sun-fish family not usually 
met with in those waters, but noted as sometimes Ciiught at the 
Cape of G(jod Hope. It was impossible to take an accurate 
measurement of the fish, which was floating close by the beach, 
but it was about Sft. long, 5fb. broad, and 2ft. in thickness, and 
probably would weigh 1 0 or 12 cwt., and was decidedly oblong 
in shape.” 


HUGE SHARK. 

Mn. Gi llivkr, P.RS., has read to the East Kent Natural 
History Society, a communicaton in relation to the shark {Lam- 
uia Conmhica) taken last November off Eye. As this is the 
first d(*scription of this important skeleton of this huge fish, 
which may now b(5 seen at the College of Surgeons, we give it at 
some Itmgtli. This shark is the Porbeagle of many authors and 
the Beaumaris Shark of Pennant. Every anatomist know'S more 
or less how an ordinary natural skeleton is made ; but as^thi^of 
the Porbeagle is an extraordinary one, it is well worth while to 
note some of the means employed in its preparation. In the 
first instance careful measurements were made of the different 
appendages, and kept for guidance in regulating their duo po- 
sition, since in tlie drying there would be inucli distortion or 
displacerru'iit wdiicli could only be corrected by a constant 
refenmee to their state in the fri'sh fish. Then came tlie question 
liow to get out th(! brain ; and this it was found could be easily 
done through a natural opening — a sort of fonUinelle — more 
than an iiicli in diameter, in tlie upper and front part of the skull. 
Next, it was foreseen that, in such a large fish, there would be 
great shrinking in its length from the contraction by drying of 
the intervertebral substances, as had happenc^d to the skeleton 
of this shark at Haslar ; and this fault was prevented by the 
insertion between the bodies of the vertebrae of temporary 
wedges or plugs of wood. And as the skull and orbits, being 
cartilaginous, would shrink and curl into a shapeless and ugly 
mass, unless means could he devised to pri'Serve their form, all 
these parts w'ere supported by plaster casts, while the foramina 
were ke})t open by wooden plugs. In this state six weeks were 
passed in the drying, although this was often hastened by arti- 
ficial heat. The plugs and plaster being removed, the skeleton 
parts were left in their natural form and position, as now so ad- 
mirably preserved for the instruction of anatomists. The eyes, 
too, are showm in situ without the least shrinking. The spine 
has been strengthened by a strong cane introduced along 
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neural canal, and remaining permanently there, hut not visihlo 
without curious inspection. It is remarkable that there is but 
little fatty matter in the skeleton. Among the manifold parts of 
the skeleton are seen, in their natural position, the live pairs of 
Branehial Arches ; the Hyoid Arch with its three pieces on each 
side, and the Bran chi ostegous Hays ; tlie Scapular and Pelvic 
Arches ; and, as appendages of the pelvis, the pair of osseous 
Claspers, each of two pieces, and a curious Spine of hard hone, 
particularly noticed hy Prof. Flower, at the free end. The Ver- 
tebrae, of which the number has not hitlu rto been recorded in 
this species, are, as counted by Prof. Flower and Mr. Grulliver, 
no less than PVi, of which 60 belong to thi; tail. These caudal 
vertebrae turn abruptly upwards at an angle of about forty 
degrees from the straight vt-rtebral column of the trunk, and run 
straight along the upper border of the superior lobe of this 
caudal fin. The frame-work of this fin-lobe is chic.ifiy formed of 
the Ciiudal vertebra*, with their broad and Hat inferior spinous 
processes ; the lower lobe of the caudal fin is composed of a 
densely-packed layer or plate of parallel rays ])r()cee(.ling from 
above downwards, and apparantly of Hbro-cartilugiuous tc.xture. 
Tbo vertebral column has no ribs. The rays of tin* front 
Dorsal Fin are distantly jointed ; the joints like those of soft- 
finyed bony fishes, but much further apart in ejicli ray ; and this 
is so remarkable in the Pectoral Fins of this fish as to remind 
us of the digital phalanges of mamnuilia. Of coursi*, every 
ichthyologist well knows that the caudal fins of I lie IHagiostoiries 
are unequal (hot erocercal) ; but it is not so familiarly known 
that the caiulal vertebrae in several of thesis fishes, and also 
in some other fishes, pursue a different course. Jndt'od, the 
disposition of the caudal Vertebra* of osseous and cartilaginous 
fishes, both in adults and in the different stuges of develop- 
ment, affords, as Agassiz and Huxley have recognised, a very 
interesting suhj(*ct for more research than lias yet l>een de- 
voted to this branch of ichthyology. Meanwhile we have in 
this skeleton of the Porbeagle a noble contribution to tiie 
osteology of the Selachians. — Nature. 

A FISH CRAHLE. 

American papers state that Professor Agassiz has writt-on an 
interesting letter to Professor Benjamin Pearce, of the United 
States’ Coast Survey, upon his examination of the Gulf weeds. 
The most exciting discovery thus far on his voyage is a nest of 
weed, built by fish, picked up in the Gulf Stream. The Profes- 
sor describes it as “a round mass of sargassum (Gulf weed), 
about the size of two fists, rolled up together. The whole con- 
sisted, to all appearance, of nothing but Gulf wee<l, the branches 
and leaves of which were, however, evidently knit together and 
not merely balled into a roundish mass ; for, tliough some of the 
leaves and branches hung loose from the rest, it became at once 
q2 
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visible that the bulk of the ball was held together by threads 
trending in every direction among the sea- weeds, as if a couple 
of handfuls of branches of sargassum had been rolled up together 
with clastic threads trending in every direction. Put back into 
a large bowl of water, it became apparent that this mass of sea- 
M^oeds was a nest, the central part of which was more closely 
]>ound up togetlier in the form of a ball, with several loose 
branches extending in various directions, by which the whole 
was k(^pt floating. A more careful examination very soon re- 
vealed the fact that the elastic threads W'hich held the Gulf weed 
together were beaded at intervals, sometimes two or three beads 
being close together, or a bunch of them hanging from the same 
cluster of threads, or they were, more rarely, scattered a great 
distance one from the other. Nowhere was there much regu- 
larity observable in tlio distribution of the beads, and they were 
found scattered throughout the whole ball of s(vaweeds pretty 
uniformly. The beads themselves wore about the size of an 
ordinary pin’s head. We had, no doubt, a nest before us, of the 
most curious kind ; full of eggs, too : the eggs scattered through- 
out the mass f)f the nests, and not placed together in a cavity, of 
the whole striictur('.” Tlie Professor detached some of the eggs, 
and placed th('m in vessels whore lie conld watch tlioir develop- 
ment-. II(; was soon, by aid of a microscope, able to say that tliie 
work was that of a fish. Portunalely, ho had made in former 
years an ('Xtensive study of the pigment cells of the skin in a 
variety of young fishes, and was enabled to fix the species. He 
stiys : — “ The pigment cells of a young chironectes pictus proved 
identical wiUi our little embryos. It thus stands as a well au- 
thenticated fact that the common pelagic chironectes of the 
Atlantic (niimed chironectes pictus by Cuvier) builds a nest for 
its eggs, in which the progeny is wTajiped up with the materials 
of which the nest itself is composed ; and as these materials are 
living Gulf weed, the fish-cradle, rocking upon the deep ocean, is 
carried along as an undying arbour, affording at the same time 
protection and afterwards food for its living freight. This mar- 
vellous story acquires additional interest if wo take into consi- 
deration what arc the oharacteristic peculiarities of the chiro- 
iiectes. As its name indicates, it has fins like hands — that is to 
say, the pectoral fins are supported by a kind of prolonged, 
wrist -like appendages, and the rays of the ventrals two not unlike 
rude fingers. AVith these limbs these fishes have long been 
known to attach tlnmiselvos to seaweed, and rather to w'alk than 
to swim in their natural element. But, now that we have become 
acquainted with their mode of reproduction, it may fairly be 
asked, if the most important use to which their peculiarly con- 
structed fins are put is not probably in building their nest? The 
discovery of this nest was quite accidental.” 

CRAWFISH. 

A CURIOUS discovery has just been made by a savant at Paris^, 
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though there is some doubt as to the benefit which either hu- 
manity or the crustaceous fish operated upon will derive from it. 
M. Chantran has long been engaged in studying the natural his- 
tory and physiology of the crawfish, and from a paper read out 
before the Academy of Sciences it seems that this careful observer 
has found out that wlien young crawfish are deprived of their 
eyes now ones will grow in the interval between tlie shedding of 
two shells, and this in a perfectly normal fashion. But when 
adults are operated upon the regeneration of the eye is slower 
and more irregular, and not only is the organ generally deformed, 
but two eyes often take the place of one. 

MODE OF ORIGIN OF INFUSORIA. 

Dr. Bastian has contributed to the Royal Society a paper 
of considerable length, amply illustrated, and dealing with the 
subject more simply and intelligently than wo liavo seen in most 
of the writings on the subject. It certainly appears that the 
author is justified in the conclusions which lie has drawn from a 
vast series of observations conducted during the past few years. 
This paper ends by stating that the phenomena whicli the author 
has described as taking place in the “ proligerous pellicle” may 
\)% watched by all who are conversant with such methods of 
investigation. lie does not require to call in the aid of the 
chemist ; he U(;(id exercise no special precautions ; the eliangos 
in the pellicle are of such a kind that they can 1)o rc.adjJy ap- 
preciated by any skillt'd microscopist. Just as ho has su}>posed 
that living matter itself comes into bdng l)y virtue of combina- 
tions and rearrangements taking place amongst invisible col- 
loidal molecules, so now does the stiuly of the ehaiiges in the 
^‘pellicle” absolutely demonstrate* the fact that the visible new- 
born units of living matter behave in the manner wliicli he has 
attributed to the invisible colloidal molecules. The living units 
combine, they uiKb-rgo mol ocular rearraiige.im'nts, and the result 
of such a process of hetcrogeuetic biocrasis is the appc'arance of 
larger and more complex organisms just as the result of the 
combination and rearrangement betwi*en.tbo colloulal molcenles 
was the appearance of primordial aggregates of living matter. 
Living matter is formed, therefore, after a process which is 
essentially similar to the mode by which higher organisms are 
derived from Iowct organisms in the pellicle on an organic in- 
fusion. All the stops in the latti r process can bo watcluid ; it 
is one of synthesis — a merging of lower individualities into a 
higher individuality. And although such a process has been 
previously almost ignored in the world of living matter, it is no 
loss real than when it takes place anumgst the sini})ler elements 
of not-living matter. In both cases the plionomeua are essen- 
tially dependent upon the “ properties” or “inherent tenden- 
cies” of the matter which displays them . — Monthly Microscopical 
Journal, 
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THE PHOSPHORESCENCE OF THE SEA. 

The Phospliorescence of the transparent compound, ascidian- 
pyrosoma, wliich occurs floating in occasional shoals both in the 
Atlantic and Pacific Oceans, as well as the Mediterranean Sea, 
has long excite d the admiration of voyagers. The fishermen of 
Naples know the pyrosoma hy the name of “L'lntorm^” Though 
its phosphorescence is so intense, zoologists have not hitherto 
rightly ascertained what are the organs which produce the 
light. Prof. Paolo Panceri, of Naples, in the course of his 
admirable researches on the phosphorescence' of marine animals, 
has lately studied that of pyrosoma, and conclusively demon- 
strated, to the satisfaction of I)r. Krohii and other naturalists 
now at Naples, that the liglit-emitting organs are two large 
grajinlar ■j)atch(\s. placed on either side near tln^ mouth of each 
of the tunicate constituents of the c(»mpound mass. Py cutting 
a section of the pyrosoma, placing it in fresh water, and then 
under the microscope in a darkened room, it is at once seen 
that the light is produced hy these two massc'S. Prof. Panceri 
has, !i,t the same time, mad(' important ohservatioiis on the de- 
velojmicnt. and anatomy of p 3 Tosoma; which were also studied, 
during his voyage in the Pattlesnake, by Prof. Huxley. Prof. 
Panc(!ri has found that from a single egg not onlj^ do fof»r 
enihryos d('velo]), hut tliat the “ cap” to wdiich they are attached 
repn'^ents a. fifth, wdiicli attains its development first, has a 
mouth, nervous system, and a heart that pumps hlood into the 
chain of four embryos encircling it. It is, in fiict, a “nurse.” 
The Italian Professor lias also discovered a so-ealled “colonial” 
ninscuhir system in pyrosoma, by wdiich it is probable that, the 
excitation causing a wave of phosphorescent light, as observed 
in tbes(- animals, is transmitted. In his entirely novel and ably 
worked-ont invostiLud ionsof the jiliononienon of ])hosphoreseenee 
(be lias aliv ndy ]>iil dished memoirs on that of Pcimatula, Pholas, 
P)croc, and Oh ix'lo] items). Ih’of. Panceri is doing a wwk worthy 
to bo ranked with tlie researches of the great Neapolitan natura- 
lists, Cavallini, JV»li, and I>clle Chiajo. — AtliviKPum. 


Tim URIGHTON AQUARIUM. 

Tim new' Marine Aquarium at Prigli t on w'as opened in August 
last, after having been three years in process of construction. 
Mr. E. Birch w’as the engiiici-r, fir architect of the building. To 
jirovide tlie site, it w'as arranged betw’eon the Town Council and 
11 h' promoters of the project that a Bill should be introduced 
into Parliament to confer powers for reclaiming a portion of 
land from the sea, in order to form a road from the junction of 
King's Boad and tin' Marine Parade to the chains at the northern 
end of the Chain Pier. The Marine Parade was also to be 
widened at its western end, and the Aquarium was to be built 
upon the space between the new road and the new boundary of 
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the Parade, In consideration of the benefits to be thus con- 
ferred upon the town, the Council agreed to pay 7,000/., towards 
the expenses. The necessity of keeping the buildings low re- 
quired the engineer to sink them deeply beneath the natural 
surfac .0 of the ground; and in accomplishing this there were 
many difficulties to be overcome. 

On passing through the gates the visitor arrives at the top of 
a flight of granite steps, which leads down to an entrance court. 
The front elevation of the building, facing this court, is 18ft. 
high, and consists of fine brick arches with terra-cotta columns 
and enrichments. A frieze running round the court liears the 
inscription “And Grod said. Let the waters bring forth abun- 
dantly the mo^^ng creature tha-t hath life.” 

Northward is the Consei^*at-ory, 160 ft. long by 40 ft. wide, 
and 30ft. in height; the sides are covered witli ornamental 
rock-work, sot with ferns and other plants. At the extreme 
end of the Conservatory is a stream of watiT intt'nded to illus- 
trate the breeding of salmon and other fresh -water fish. On 
the southern side is a considerable space devoted to small table 
tanks. 

Along that portion of the northern side not occupied by the 
table tanks are placed fresh-water tanks. At tlu' end of this 
oorridor, on the south side, there is a naturalists’ room fitted 
with all necessary appliances; and on the north side there are 
the engines and pumps required for supplying the water, and 
for keeping it constantly aerated. The salt water is pumped 
direct from the sea into receiving tanks construet<‘d under the 
floors of the ‘corridors, and’ from these is conrtiyed into the 
smaller tanks and kept in circulation there hy 1b(‘. same (ugine 
power. These tanks are capable of holding , ')(!(), 000 gallons of 
water, and this quantity can be pumped from the sc'u in about 
ten hours. The same water can Ijo used without rencM al for an 
indefinite time ; but it is absolutely necessary that- it should be 
kept constantly supplied with air. In the optm sea the air is 
perpetually renewed by the motion of the. waves ; but in a tank 
it would soon be exhausted by the respiration of the fish, unless 
there were ample provision for .an artificial sup])]}'. 

The intake is close to the beach, and the water is rendcr('d 
opaque by the suspended particles ground from tlie shell and 
shingle by the waves, as well as by fragnuuts of broken sea- 
weed and various other matters. It can only be rendered 
clear by subsidence, aided by darkness, to cliech the growth 
of vegetation, and by the presence of oysters, w'lio assimilate 
the suspended mineral particles for their shells. Hence the 
floor at every tank is strewn with large oysters, and after 
about ten days the turbid water becomes clear. 

When the tanks were first filled, great anxiety was occasioned 
by frequent breakages of the glass fronts. These are made of 
plate glass, about lin. in thickness, and 74 in. by 40 in. surface 
measurement. It was supposed that tliey would be strong 
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enough to bear any pressure to which they could he subjected ; 
but it was found in practice that they would now and then 
suddenly split in every direction, permitting the water to es- 
cape, and the fish, if not speedily rescued, to perish. It soon 
became apparent that these breakages did not depend upon 
direct pressure, since they would sometimes commence near 
the top of a plate, where the pressure would be least. Many 
hypotheses were suggested in order to account for them, and, 
ainong others, it was supposed that the two surfaces of a plate 
might be unequally expanded from difference of temperature 
between the air on one side and the water on the other. We 
believe that all new plates are bedded in caoutchouc, and none 
of those so treated have given way. 

The directors propose to open the Aquarium, not only in the 
daytime, but also in the evening. Whem it becomes dusk gas 
will at first be lighted in the corridors — an arrangement by 
which visitors will see each other, but will not see the fish. 
After an hour the corridor lights are to bo turned down, and 
jets above the tanks will be kindled. The fish will then be 
brilliantly illuminated, while the corridors will be in compa- 
rative darkness. The Aquarium will be largely used as a 
fashionable lounge and promenade^; and the association with 
it of Messrs, F. Buckland, Lord, and Lee renders it equalljr 
certain that the claims of natural history and of pisciculture 
will in no way be lost sight of or forgotten. 

On Wednesday, Aug. 28th, in a basin in the naturalists’ room 
of the Aquarium, a young cuttlefish was presented to the world. 
While watching, about midday, a cluster of the grape-like eggs, 
a young one literally rushed into existence, so sudden was its 
exit from the egg ; and as if to announce its safe deliverance, 
the baby cuttle instantly fired a sepia salute. The little one is 
a miniature counterpart of its parent, and it is amusing to see 
with what rapidity it darts about when touched or in any way 
annoyed . — Ahrulyed from iJte Titnes, 

EXCAVATING PHOLAS, 

Mr. IloniNsoN has read to the British Association, a paper 
“ On the perforating instrument of the Pholas candidaP He 
believed that this mollusc excavated by the rasping action of 
its shell. 

Professor Allman said that he thought the late Mr. Brysson 
had shown that the “ foot,” laden with siliceous particles, acted 
like the lapidary’s leaden wheel charged with emery, in effecting 
the operation. Mr. George Jeffreys said that in all excavating 
molluscs the foot did the work. Sellin had shown this in 1773, 
in the case of Ahe Teredo. Deshanyes had given up himself the 
chemical theory which he at one time advocated. 
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GHOWTH OP CORAL. 

The Honolulu Gazette reports the following interesting fact, 
which has recently been observed respecting the growth of Coral, 
and which deserves very careful consideration : — Somewhat less 
than two years ago a buoy was moored in Kealakekua Bay. 
Last week the anchor was hoisted in order to examine the con- 
dition of the chain. “ The latter, which is a heavy 2-in. cable, 
w’as found covered with corals and oyster-shells, some of which 
were as large as a man’s hand. The large corals measure four- 
and-a-half inches in length, which thus represents their growth 
during the period of two years that the anchor and cable have 
been submerged. The specimens which we have S(‘on show the 
nature of the formation of the coral by the coral animals very 
distinctly. When taken out of the water it had small crabs on 
it. A question arises wh(*ther theses crabs live on the coral 
polypes, or whether they simply seek the branches of the coral 
for protection. The popular idea is that corals are of extremely 
slow growth, yet, hero we have a formation equal to over seven- 
teen feet in a century. — Nature. 


, M^VLTESE MOLLUSCA. 

An interesting addition has been made recently to the 
Maltese Molluscii. Everybody knows the common cuttle-fish, 
or poulpo, in Maltese Icarniia^ with its long-w'obbed arms and: 
innumerable suckers — the terror of bathers — a live specimen 
of which lately attracted, from its novedty to Londoners, so 
much notice and curiosity in the (Crystal Palace. Well, the 
species wo are about to describe behmgs to the same family 
of Octopods, but, instead of being disgustingly ugly and re- 
pulsive, is quite an attractive-looking creature, owing to its 
possessing the most lovely colours imaginable. The back is 
of a beautiful violet, while the under parts and sides are of 
all the hues of the rainbow, dotted over wdth l»uriiished silver 
and gold. Soon after its capture it deposited a quantity of 
white ova,. It is called Tremoctopvfs .'iofacrus by Delle Chiaje, 
on account of two large acjuiferous pores (fremata) on the back 
of its head. Its body is oblong, and, together wdth the arms, 
is about 20 in. in length. I'lie arms are furnished with two 
rows of cups, or suckers, and are nearly all Avebbed half-way 
up. It was caught by a boatman at Tashbiesc, in the Marsa- 
muscetto Harbour, having clung to an oar; and Mr. Melitone 
Caruana, Assistant-Huperintendent of the Ports, caused it to be 
sent to our office. It is not included in any published local list, 
and wo believe this is the first record of its appearance on our 
shores. Two species are known to naturalists — Trcoioctopus 
quoyanus, and the subject of tho present notice. They inhabit 
the Atlantic and the Mediterranean, and are pelagic in their 
habits . — Malta Times. 
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DEATH FROM SNAKE-BITES IN INDIA. 

Dr. Fayrer, in his recently-pnhlished work on this subjecti 
has rather under-estimated than otherwise the total number of 
Deaths from Snake-bite in India when ho specifies 20^000 as the 
probable number that occurs annually. The actual aggregate 
annual number of such deaths throughout the Presidencies of 
Bengal, Madras, Bombay, the North-west Provinces, the Central 
Provinces, Oudo, Punjab, Coorg, Hyderabad, and British Bur- 
mah is, according to rcicent returns, no less than 25,664. In the 
Madras Presidency alone nearly 2,660 persons are destroyed 
every year by snakes, and in one district of that Presidency — 
namely, Tanjore — the. average annual number of deaths from this 
unnatural cause is 250, or one person in every 6,000, the popu- 
lation being estimated at 1,700,000. Tliis enormous sacrifice of 
human life was pointed out in Dr. Mair’s “Statistics of Unna- 
tural Deaths in India,” which was republished in 1869 by the 
Madras Government for general disiribution throughout India, 
and then were sugg(*st.(d precisely the same measures for reducing 
it as Dr. Fayrer, in his book referred to, strongly urges upon tho 
government to ado})t. 

No antidote for snake-bite, the, })oison of the cobra, has yet 
been discovered, and indeed it is very doubtful if one will over 
be diseov(?red. Dr. Fayrer, in Calcutta, and Dr. Short^t, in 
Madras, have laboured more earnestly and pers('veringly than 
all others, and, h't me add, at great personal risks of danger to 
themselves, to find out the grand arcanum, but hitherto unfor- 
tunately witliout success. Ib^putod antidotes .and specifics from 
almost cv(!ry part of the world have be(*n fairly tric'd and found 
wanting. Even the hypodermic inject ion of ammonia recommended 
by Halford, of Australia, and from which much good was expected, 
was found to be of no avail in the treatment of persons bitten 
by the poisonous cobra in Indi:i. The snake poison is so subtle 
and so rapid in its action on tlio human body that no antidote 
can be of any avail unless it could travt'l after and counteract 
it with almost eh^ctric speed. In the al)senc.e then of any anti- 
dote, and in the face of such waste of human life from a cause to 
a great degree prevent ible, it. is clearly the duty of govern- 
ment to adopt such measures as would to a certainty reduce the 
great mortality referred to. 

In his “ Statistics” Dr. Mair suggested two me.'isures to effect 
this object . One had reference to the. treatnient of those persons 
of a highly nervous organisation, who may succumb to the shock 
and fright induced by the bite of a snake free from venom, but 
whoso lives might be saved if active treatment were at once 
vigorously and perseveringly applied. Dr. Mair recommended 
that “detailed yet simple, instructions on tlie means to be 
adopted, printed in the vernacular language of each district, 
should be placed in every police station throughout India, to- 
gether with supplies of the most approved remedies to be used 
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in such cases.” The other measure, and that which is here 
more particularly referred to, is that government should offer 
such a reward for all poisonous snakes as would induce natives 
to take the trouble and undergo the risk of searching out and 
destroying them. 

In Madras, and, if we are not mistaken, in most other parts of 
India, specified rewards are given by government for every dog 
destroyed at certain periods of the year, in order, it is presumed, to 
prevent deaths from hydrophobia, and as a consequence of this a 
class of men exists who go about w’ith heavy clubs, and are 
known as “ dog killers.” The number of such deaths is but a 
fraction of those which occur from snake-bite ; whih' the risks 
to those who are bitten b}" stray, even mad dogs, are not to be 
compared with those from the bito of })oisonous snakes. These 
snakes abound in nearly (‘very part of India — in the densely- 
populated districts as well as in the jungle. They find their 
way into tiu' compounds (gardens) attached to the residences of 
Europeans, and thence into th(‘- bath rooms and bed -rooms, as well 
as into the open coTirts and pyalls of native liouses. The Hindoos 
have as much horror of tlumi as Europeans, but the Hrahmin 
shudders at the very idea of their d(‘struction. His respect for 
the life of tin* sn.ake, in common with other animals, is due to 
Ips belief that their bodies are tenanted ])y human souls, and 
consequently that bj’’ killing them he runs the risk of annihi- 
lating one of his own ancestors. 

As a rule, the local habitalion of snakes is known, and they 
can ev('n in broad daylight bo indma'd to issue forth from their 
S(?crot lurking places liy means of tlH‘ wonderful musical per- 
formance of a simple reed by men known as snake-charmers. 
There is no diffienlty, then, in discovering deadly snakes, but 
there is a want of sufficient inducement to destroy them on a 
large scale. A system of rewards was introduced a short time 
ago ill some parts of India, but (he amount is too small to tempt 
men to undergo the risks. If the government of India were to 
offer a reward of at least eight annas (Is.) for ever}" deadly 
snake destroyed during, say, the next two years, a class of men 
would speedily arise, as in the case the “ dog killers,” who 
would uiidertak<' the work and eventually ho the means of sa\dng 
many useful lives. 

If every individual life is of value to the State, it is imposed 
on the State as a co-relative obligation that it should surround 
human life with proper ])recautions, Tlieri* is, perhaps, no other 
single field in which the eff()rts of sanitary offiec^rs, or those 
having the same power and the same objt^et. in view, could be 
more profitably directed, and wdiere the results would be more 
satisfixetory, than that wdth refei’ciice to the deatlis from snake- 
bite, for here the preventive measures now suggested, if tho- 
roughly applied, would Ik; th(* means of greatly reducing the 
present enormous number of this edass of deaths, if they did not^ 
almost entirely stamp them out altogether. 
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A Correspondent of the Times mentions the fact that the ich- 
neumon — or mongoose as it is called in India — will fearlessly 
attack the most deadly snake, and will kill it, and that no harm 
will happen to the animal even if bitten. It is said to find an 
antidote to the snake’s venom in some herb that it immediately 
eats, and to refuse the combat and show all sign of fear if put 
near a snake in a room where it cannot have access to the anti- 
dote. Has the nature of this antidote formed part of Dr. Fayrer’s 
inquiry ? 


TRIPLE-HEADED SERPENT. 

Andre de Baykoff describes, in a letter to the Athcnmimf 
a rude stone monument, at Piatigursk {au Caucase) which is 
sculptured W’ith cavaliers, a serpent with three headSf a stag, and 
other figures. 


SERPENT-WORSHIP. 

A Paper has been read to the British Association on “ The 
Origin of Serpent-worship,” by C. Staniland Wake. After re- 
ferring to various facts show’iiig the existence of serpent-worship 
in many different parts of the world, the author proceeded to 
consider the several ideas associated with the serpent among 
ancient and modern peoples. One of its chief cl laractcri sties 
was its power over the wind and rain ; an<l a second, its connec- 
tion with health and good fortune, in which character it was the 
agathodaemon. It was also the symbol of life or immortality, as 
well as of wisdom. This reptile w'as viewed by many uncul- 
tured peoples as the ro-ernbodiment of a deceased ancestor, and 
descent was actually traced by the Mexicans and various other 
peoples from a serpemt. The superstition thus became a phase 
of ancestor-worship, the superior wisdom and power ascribed to 
denizens of the invisible ^vorld being assigned also to their ani- 
mal represen tativ(is. When the simple idea of a spirit ancestor 
was triinsformed into that of the Great Spirit, the fiither of the 
race, the attributes of the serpent would be enlarged, and it 
would be thought to have power over the rain and hurricane. 
Being thus transferrt'd to the atmosphere, the serpent would 
come to be associated with nature or solar worship. Hence, the 
sun was not only a sorpent-god, but also the divine ancestor or 
benefactor of mankind. Seth, the traditional divine ancestor of 
the Semites, w'as the serpent sun-god, the agathodmmon, and 
various facts W'ere cited to establish that the legendary ancestor 
of the peoples classed together as Adamites was thought to 
possess the same character. It aj)peared that serpent- worship, 
as a developed religious system, originated in Central Asia, the 
homo of the groat Scythic stock from which the civilised races of 
the historical period sprung, and that the descendants of the 
legendary founder of that stock, the Adamites, were in a special 
sense serpent- w'orshippers. 
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BOTANY. 

TEEE-COPAL. 

When Captain Burton went on his first expedition to Zan- 
tibar, the Secretary of the Bombay Geographical Society ad- 
dressed to the Government some suggestions as to the interest- 
ing subjects on which it was desirable to collect information. 
Among these “ copal and gum anime” wore particularly recom- 
mended to attention, as — 

“ There arc few of the investigations a traveller can undertake 
(that) the people of England value so highly as those that can 
be turned to commercial account. Materially to reduce the 
price of coach-varnish would probably be considered to entitle 
Captain Burton to a larger share of the gratitude of his country- 
men than the measurement of the elevation of the Moun- 
tains of the Moon, or the determination of the Sources of the 
Nile.”^ 

Acting up to this suggestion. Captain Burton crossed over to 
Saladnni on the mainland, and visited the district whence the 
semi-fossil gum-resin is j)rincipally obtained. 

“ Three miles’ trudging,” he says, “ placed us before the first 

Msandarusi, or Copal-tree {Eymmcpa verrucosa, Boivin) 

The specimen, though young, was some 30 feet tall, and 
measured about a yard in girth : it was not in flower nor in 
fruit ; the latter, Jiccording to the people, is a berry like a grain 
of muhindi (maize). . . . From the trunk and on the ground I 
picked up specimens of the gum which exudi'S from the bole 
and boughs when injured by elephants, or other causes. This 
is the Chakazi, raw copal, whence the local ‘ Jackass copal 
it has rarely any ‘ goose-skin,’ and it floats, whilst the older 
formation sinks, in water. Valueless to us, it produces the mag- 
nificent varnishes of China and Japan.” 

We may add, on the authority of Profi'ssor Bentley’s “ Manual 
of Botany” (1870)' lhat Ur. Kirk has recently shown that 
Trachylohium Mossamhicense is the botanical source of the kind 
of Zanzibar copal known as “Sandurisi m'ti,” Tree Copal. He 
also believes that the copal known in the English market as 
Anim^, the most valuable of all, and which “ is now dug” from 
the soil, is the produce of forests now extinct, but probably 
derived originally from the same species of Trachylohium. 

How this “ gum anime ” is obtained is thus described by 
Captain Burton : — 

“ Manji (the headman of the gang of diggers) proceeded to 
show me the digging process, which was of the simplest; he 
crowed a hole wjth a sharpened stick in the loose sand and 
disclosed several bits of the bitumenised and sen>i-mineral gum. 
One of the slaves sank a pit about three feet deep : the earth 
became redder as he descended, crimson fibrous matter ap- 
peared, and presently the ground seemed to be half sand, half 
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comminuted copal. . . . The whole of this Zangian coast pro- 
duces the copal of commerce : specimens have have been brought 
to Zanzibar from the northern limits of Makdishu and Brava 
to Kilwa and Cape Delgado — by rough computation 800 miles. 
It extends, here three hours’ march, there two or three days’, 
into the interior. On the mainland it costs half-price of what 
is paid upon the Island, and the indolent Wasawahili of the 
villages cannot be iridnced to dig whilst a handful of grain re- 
mains in the bin. — Athcncsum. 


JAPANESE PLANTS. 

The vegetation of Japan is particularly interesting to British 
horticulturists, on account of the many extremely beautiful 
plants obtained thence for the decoration of our gardens. It 
is found that a considerable majority of the Jaj)anese plants 
that have obtained a place in our gardens prove to be quite 
hardy. The noble Lilium auratum, the glossy green and richly 
golden forms of Euonymus japonica, and the splendid scries of 
varieties of i^ucuba japonica, may be named as examples. The 
conditions of vegetable lile in Japan correspond with the con- 
ditions of vegetable life in some parts of the British Islands 
where man has done literally nothing to soften the forbidding 
ruggedness of barren nature. If relative latitude be alone 
thought of, the Japanest^ islands appear unfitted to supply 
plants for our gardens ; they lie between 31 deg. and 40 deg. 
north latitude', but Great Britain lies between 49 J deg. and 
58^ deg. north latitude. The difference is considerable, and if 
we confine our attention to latitude as a key to climate, all the 
Japanese plants ought to require greenhouse treatment here. 
The parallel of 40 deg. north latitude, wliich cuts through the 
middle of Japan nearly, also cuts through the centre of Sardinia, 
the Island of Minorca, and the very centre of Spain and Portugal. 
Hence the interesting question arises how to account for the 
near agreement of Britain and Japan in respect of the con- 
ditions that govern the development of vegetation. The answer 
is not far to find. Take any good map on which is marked the 
isothermal lines, and an important step will be taken towards a 
solution of the problem. The mean temperature of the Japanese 
islands is nearly coincident with the theoretical mean of their 
latitude, but the mean temperature of the British Islands is 
decidedly above the theoretical nn^an, for the great Gulf Stream 
is incessantly acting on all our western coasts. Hence it is not 
surprising to find that the climate of Nagasaki agrees very 
nearly with that of the southern parts of England. In respect 
of winter temperature, the Japanese climate is apparently far 
more favourable to vegetation than ours. The writer has known 
10 deg. of frost (Fahrenheit) to occur at Nagasaki, and the 
winter to pass without a single fall of the thermometer below 
35 dog. But animal and vegetable life in Japan are exposed to 
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'cooling influences that the thermometer takes no notice of. In 
these islands fogs are frequent and extravagantly dense, and 
they are often followed by gales that tlireaten to sweep the 
islands clear of every tree and house upon them. TJie new* comer 
in Japan is apt to sneer at the cities because the houses are only 
one storey high ; but whendie has tasted a Japanese hurricane, 
he perceives a reason for low roofs, and can ju’aise the rich men 
for being content witli them. The climate of Japan is probably 
the most changeable and convulsive in the world, and the vege- 
tation of the country is consecjiicntly subjected to trials of which 
wo shall obtain no account by consulting the tliermometer or the 
parallels of latitude. It is espieeially worthy of remark that 
wind acting on organic tissues has much the same eflect as a 
lower temperature would have ; and hence the Japanese plants 
are, generally speaking, considerably hardier than we might 
have expected to And them had we been content to form an 
opinion by a consideration of latitude only. The Japanese are 
great gardeners, and wonderfully patient in providing against the 
adverse influeneies under which tlieir hoiticiiltuial labours are 
carried on. Everywhere you meet with protected gardens, en- 
closed with wood jalousies to break the forci' of the w'iiid. Their 
tea plantations are usually protected in tliis way. Now look at 
Brighton; then let tlio mental eye rove westward to Lizard 
Point, and then turn north, say, as far as Llandudno, and how 
often will it be found tliat tluTo is a lack of fidorning vcg(;tation 
to make complete some of our flnestexamphs of marine scenery? 
In many instances, Japanese plants would tlo wonders for our 
sea-side resorts. The .Japanese islands are extremely narrow ; 
a width of 100 miles is the utmost. Consequently you cannot 
get away from the. sea and the sea-breeze a greater distiince 
than 50 miles anywhere, and, geneiMlly s})eaking, the inland 
districts are at the utmost only 20 to 30 miles nmioved from 
the sea-board. We may therefore consider the Y(‘getation of 
Japan as wholly marine, and licnce peculiarly adapted for intro- 
duction to our “ seagirt ish%” and of course more especially for 
the southern and western districts that have a mild climate and 
a humid atmosphere. — Gardener's Miufazinc. 


HOME-GROWN SUGAR. 

Mr. James Caird writes to the Times upon this important 
question: We import annually about 2,000,000 tons of wheat 
and 700,000 tons of sugar. Our foreign supply of those two 
great articles of consumption is thus in the proportion of nearly 
three to one. Adding the home supply of wheat, and converting 
the whole into flour, the annual consumption per head is some- 
thing over four of flour to one of sugar. Next to bread, sugar 
lias thus become a main necessary of life in this country, and 
contributes immensely to the comfort of the poorer class of the 
population, and especially during times of low wages and irre- 
gular employment. 



The sapply is not equal to the demand, and yot every effort 
is being made, both in the tropics and on the Continent, to in- 
crease the production of cane and beet sugar ; but the price 
continues to rise, and nothing, therefore, can be more encourag- 
ing than the prospects of the sugar-grower. Notwit hsLanding 
this, only one vigorous attempt to introduce the cultivation of 
sugar has yet been made in England. 

The fourth season at Lavenham,in Suffolk, closed in Februarj” 
last. The growth of sugar beet has each year increased, begin- 
ning in 1868 with ],()()() tons, rising to 3,‘l6o tons in 1869, 4,500 
in 1870, 6,200 in 1871, and the promise of a growth for the 
present season of 8,000 to 10,000 tons. The crops have varied 
with the seasons, both in qiinntity and quality; but these 
figures show very plainly that the farmers of Lavenham have 
found it to suit their business to grow sugar beet tit the price 
of 20s. per ton ; and the manufacturer, Mr. Duncan, on the 
average of tlies(i years, is equally satisfied with the result to 
him. During the four months of the manufaeliirc about 600^. 
a month W'as spent in wages, nearly the whole of which was a 
clear addition to the ordinary w;igos’ fund of the locality in the 
winter season. 

The past season proved unfavourfihlc for the manufacturer all 
over Europe. The yield of sugar was small, as is proved by the 
fact that, notwithstanding a large inen^ase of acreage under 
sugar beet, the Continental sugar crop of 1871 is estimated to 
have produced only 8G0,()Q() tons, as compared with 942,060 tons 
in 1870 on a considerably smaller area. The same influence of 
season operated unfavourably in England. It paid the grower, 
because the crop was bulky ; but the manufacturer had a smaller 
percentage of sugar. Those vicissitudes of season must be 
expected, and Mr. Duncan has satisfied himself, by personal 
exfimination on the Continent, that the deficiency of sticcliaiane 
yield in Franco and Germany was at least as gr<i:it as he had 
found it in Suffolk. This has not checked the progress of beet 
culture. New factories are springing up in France, Germany, 
and Austria. In Belgium alone eighteen nuw factories are now 
being erected, and in Holland nine. 

This is an agricultural industry that has made most rapid 
strides on the Continent, and with great and general benefit 
wherever it has been introduced. It necessitates and pays for a 
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higher and more enriching system of farming, and is uniformly 
attended by a great increase in the production of fat cattle and 
the yield of corn. The climate and soil of Suffolk have proved 
that it may with equal success be introduced and extended in 
the Eastern and South Midland counties of England, and as it 
is a method which unites the advantages of live stock and com 
with tlie profits and larger returns of the manufacturer, we 
should hail it as a welcome addition to our agricultural system. 
One great difficulty in modern English tigriculturo, wliorc liigli 
farming is practised, is to get beyond a certain high averag*^ 
produce of corn. That difficulty has been solved in some' of the 
Northern counties by the more extensive growth of potatoes. 
The cult, lire of beet would be more suitabh* to the Southern and 
Eastern counties, and more, enriching, as the pulp is returm^d 
to the farm to be consiiriH'd by fattening cattle, and it might 
prove an agreeable change both to the farmer and the soil from 
the uniform routine, of the four-course system. If sugar should 
come to 1)0 regarded as a prime uee.essary of food, which, lib^ 
bread, should be uiitaxed, we might see a very rapid develop- 
ment of sugar culture in England, with advantages to consumer 
and producer even greatiT than have everywhere followed its 
introduction oi^lhe Continent. 


BKRT StIOAR IN OAItFORNTA. 

Thk CoiTospoTulent of the iVVw Vor/i- 7WV)7^7?c writes : — “Tlio 
Sacramento Be,et Sugar Company have expended, in buildings, 
machinery, and hid acres of choice land. ;^^22^),00(). They have 
rented other land, so that they Imve sown with beets this 
season 1,100 acres, from which (hey hope to get an average of 
ton tons of beets to the acre. Th(‘ methods of eiiltiirii can lie 
improved in California. Deep ploughing is hardly understood, 
as yet, in this State, and thus (he real wealth and producing 
piower of the soil are not utilise<l. But the beet hero yields — 
so the managers say — a much hp-g<*r pereeiit.age of sugar than 
in Eur .pe, and, with the favourable climate, and rich, virgin 
soil, tins does not surprise one. The field culture and general 
work of the farm ari'done by Chinese iahonrers. The manager 
has perfected a sccd-sower, which sows twi'lvo rows at once. 
The seed this year came up very evenl^^ and regularly, and of 
course this is an important advantugii. The be(>ts are thinned 
in the rows, wi'odi^d, and dug by hand. In Europe a digger is 
used ; but this has not yet been introduced here. The Chinese, 
who work in gangs, ciacli gang under a leader chosiui by tliem- 
selves, receive per week. For this they feed themselves, 
the company paying a cook for every thirty men. They fur- 
nish, also, their own bedding and cooking utensfls, and are 
lodged in very cheap shanties, the climate making substantial 
houses for them needless. TIio 1,100 acres planted this year 
will employ the factory about eight months, and the manager 
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hopes to turn out at least 10,000 barrels of sugar this year. 
Only the whitest sugar is made. A ton of beets ought to yield, 

I am told, a barrel of sugar. The refuse of the beets is given 
to stock, and I saw cows leaving green grass and grain to eat 
this bagasse. A milkman told me that cows fed on this refuse 
gave good butter and milk ; but I slionld think it would be 
found ospecinlly v:iiual)le for fatte/iing cattle. For tliis it is 
much used in France, a little giain being given only for a few 
days before the beasts are sent to the sliambles.” 

THE TEA PLANT IN AMERICA. 

In 1859 and 1800 a. special a])propriatioii of 0,000 was 
expend(‘d by ihe llureaii of Agriculture in introducing' tea 
culture to the people of the United Stiites. Selections of seeds 
were made by Mr, Fortune, of England, as tl)i‘ agent of 
tlie United States, and these, were conveyed in Wardian cases 
to this country, genninatiug on the v()yag(\ When further 
developed in the Governnuirit greenhouses in Wasliington, they 
were distrilmted in limited num hers under the franks of Nortliorn 
and Westcj’ii Senators and J{ej»resentn lives, and in very large 
quantities, through various means of conv(^yancc, to the SoutJi, 
They seem to have perished under th«‘ frosts ofttlie North, and 
but few have ])eeii heard from in tlie South. At tliu time* of 
their reception “the busy note of preparation ” for a civil war 
possessed all minds. Mr. Connolly, of Al-street Norlli-West, 
has just present e< I to us a cutting fi’om a. plant iu his garden, 
with its glossy loaves, and greeiiish-wliito and orange-col oiirod 
blossoms. This plant has never received a.jiy protection in all 
the oleveii winters it has lived, and though not large, is pros- 
perous enough to encourage experiineuts in more favourable 
localities, and by more practised cultivators. — Washington 
Chronicle. 

FOOD RESOURCES OF THE UPI'ER YANO-TSZE IN CHINA. 

The great n.ational vegetable of the Chinese is the white 
cabbage of Shatung, 'which is grown all over the northern parts 
of the empire, and which is eaten raw as a salad tliar is equal 
to the best lettuce, or boiled, in which condition the flavour 
reminds one of the finest asparagus. It is both liardy and pro- 
lific, surviving tlie severe, winters of the north, while individual 
speeimens are met with weighing as much as 2011). The \vritor 
speaks in high terms of the mercantile prospects of I -Chang, a 
town situated on the Vang-Tsze, about 1,100 miles from Slianghai. 
Here the deep water navigation of the great river terminates. 
But sea-going sU'amers may, it is believed, p(‘netr,ite to this 
point. Certainly there are few problems fraught with more im- 
portance to the commercial interests of this country than that of 
opening to mercantile auterprise the great productive resources 
of Chiitt. 
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THE INFLUENCE OF FROST ON THE -WEIGHT OF VEGETABLE TISSUES. 

Ed. Prillieux believes he has proved by conclusive experi- 
ments, that Vegetable Tissues, when frozen, eject at the time of 
congelation a portion of the water contained in them, and conse- 
quently lose in weight. Palibard, under the direction of Buffini, 
ascertained that when the degree of cold was sufficiently great, 
to freeze water, pieces of w’ood enclosed in the ice lost a notable 
portion of their w'eight. Balibard attributed this phenomenon 
to the fact that the woody fibres contracted by the effect of cold, 
and in so doing cxpcdled a portion of the w iter which they had 
previously imbibed. Hofmeistcr agreed witli Dalibard as to 
the diminution of weight, but attributed it to the air dissolved in 
the sap remaining in the interior of tlie ligneous cells. After 
the wood has been frozen, he imagined tluit the air was excluded 
from the frozen sap, and that these bubbles of air rt^mained in 
the interior of the wood and diminished its weight. The experi- 
ments of Ed. Priuieux negative this explanation. The loss of 
weight which the vc‘g(5tal)le tissu('s undergo is solely due to the 
expulsion of the water. 

SPafSATION IN PLANTS. 

• M. Eiqubr believes that a plant h.as tlie sensation of pleasure 
and of pain. Cold, for instance, he says, affects it painfully. 
We see it contract, or, so to speak, shiver under a vit)lent 
depression of temperature. An abnormal elevation of tem- 
perature evidently causes it to suffer, for in many vege- 
tables, -when tlie heat is excessive, the leaves droop on the 
stalk, fold themselves together, and wither; when the cool of 
evening comes, the leaves straighten, and the plant resumes a 
serene and undisturbed appearance. I)n)Uglit causes evident 
suffering to plants, for when they arc watered after a prolonged 
drought they sliow signs of satisfaction. The sensitive plant, 
touched by the finger, or only visited by a current of unwel- 
come air, folds it petals and coutniets itself. Tin*, botanist Desf- 
fontaines saw one which he was conveying in a carriage fold 
its leaves whilethe vehicle was inmotiwu and expand them when 
it stopped — a proof that it was the motion that disturbed it. 
Sensation in plants is of the same kind as in animals, siiicf 
electricity kills and crushes them as it does animals. Plants 
may also he x)ut to sleep by washing them in opium dissolved 
in water, and hydrocyanic acid dcstroj’s their vitality as it does 
that of animals . — Mtchanics Mdgazine. 

SEEDS OF WEEDS. 

It has been estimated that one plant of the red poppy bears 
50,000 seeds ; one sow-thistle, 19,000; one corn-cockle, 2,590, 
the charlock, 4,000 ; a groundsel, 6,500 ; and the black mustard, 
1,200. Old gardening books recommend any person who enters 
a garden to pull up -whatever weed he saw near him. If he 
a2 
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a benefactor of his race who causes two blades of grass to grow 
where but one formerly flourished, the man who pulls up only 
one weed has at least equal claims on our respect. He sets frofr 
a large space of land for useful cultivation. 


ST’ONTANKOVS APPKAliAXCK OF FOUDKR PLANTS IN FRANCE. 

M. De VinuAYK, in a communication addressed to the Paris 
Academy of »Sci(Uicc, remarks that already 103 new species of 
foddtir ])lants (jdantes fourragercs) have made their appearance 
in the single de})artment of Ijoire-et-Cher, in consequence of the 
stay there of the French and Prussian armies. He considers 
that it is advisable to roeoinniend warmly to observers the study 
of a jilnuiomeiKUi whiidi is biroming day by day more and more 
extended, gemTaliscKl, and marki'd. It would now appear certain 
that in all parts of the. ci-ntreof Fr.inci*, where the j''rench regu- 
lar cavalry remained, or where the horses of the I'rt'iich army 
consumed forage from the Alg(U’)an stores, such .«tiidy would be 
invarialdy fruitful. J\I. dc Vibraye cites a case in point. One 
of his eorres]K)udi!uts. de Hoeliebrum*. ;i very distinguished 
naturalist, incut ioued lately, without attaching importance to 
the matter, the exist tmee of a cavjdry camp <liiriug the war in 
the neighbourhood of Aiigouleiiie. Forthwith M. Frariehet, who 
lioard the remark, imju’ovi.sed an excursion, and this r:i])id action 
led to the recognition of ii(.» bss than forty-four adventitious 
species of lliis region. Tin' Paris Academy, on the motion of 
the Perpetual Secretary, charged the United Sections of Kural 
and Botanic Economy to form a programnn* for the collection 
and importation of the seeds of Algerian fodder-jdants suited to 
the French elirnate. Hence it is lio})ed that “anew source of 
prosperity may be created, to the advantage alike of old and 
new France.” 


OODWINIA GIGAS. 

This extraordinary i»lant lias now beim somewhat imperfectly 
known for nearly four years, having been discovered by the 
late Dr. Seemanii in the (’hontalo Mountains of Nicaragua, in 
.lannary 1809. Though living spociinens of the root -stock weia; 
at once sent to this country, it lias not flowered till the present 
year ; spociinens, however, soon threw up their single gigantic 
leaves, one of which in a London nursery attained the extra- 
ordinary dimensions of 13 ft. in length. The flower has been 
looked for with much intere.st by botanists, and some two years 
ago a single plant showed signs of flowering, but owing to the 
negligence of the gardener, it was allowed to rot off. The 
flower, which comes up by itself, after the single leaf has 
entirely died off, is of these dimensions : — Length of stalk 1 ft. 
C in, ; length of flower-bud, 1 ft. 3 in. ; circumference, 9 in. 
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GIGANTIC ALGA. 

The Scientific American informs us that the expedition in 
charge of Professor Agassiz was lately off the coast of Pata- 
gonia. Some very remarkable examples of the gigantic alga, 
MacrocystU pyrifera, had been obtained. Some of the stems 
are stated t(j have been from 700 to 1,000 feet in length, 
certainly th(‘ largest known vegetable production. 


A MILLENAIMAN. 

The following are the diimuisions of a grand old yew tree 
gi'ow'ing on the Marquis of Eath’s (‘.state in Wiltshire: — Height 
;>() ft. ; circumference of branches, 164 ft. ; spread of branches 
irom nortli to south, 50 ft., and from east to west, 60 ft. ; girth 
of stem at 1 It. fr<mi the ground, .42 ft. ; smallest girth of stem, 
24 ft. 6 in. ; length of stem, 7 ft. Under ordinary ciivumstnnces 
the age of yew tre(!S may approximately be guess(<d at by 
allowing a century for every foot in diameter of stem ; thus 
this remarkable old tree may safely bo calculated at from 
1,100 to 1,200 yiairs old. Jt is a growing, healthy tree, rather 
cone-shaped, and is very dense in i liage. — Field. 


THE COMMON WITCH HAZEL. 

Mr. T. Mechan has related to the British Assexhation that 
while travelling through a wood recently lie was struck iu the face 
by some seeds of HanuitKclis turymica, tiie corumoji Witch Hazel, 
wdth as much force as if tliey were spent sluit from a gun. Not 
aware before that tln‘se ea}>Mih‘s possessi^.d any prnjixa.ing power, 
he gathered a (juantily in order to ascertain iJie causi*. of the 
projecting force, and the measure of its power. Laying the 
capsules on tlie floor, he found the seeds were thrown generally 
four or six feet, and in one instance as much as twelve ftx t away. 
The cause of this immense projecting pow(T In^ found to be simply 
in the contraction of the horny all m men wliicli surroimdod tin-) 
seed. The seeds were oval, and in a smooth bony envelope, 
and when the albumen had burst and expanded enough to get 
just beyond the middle where the seed narrowed again, the con- 
traction of the alhumeii caused the se(xl to slip out with forc(‘., 
just as we would s(|ueezt; out a smooth tapering stone hetwoon 
the finger and thumb. 
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THYSICAL CONDITIONS OF INLAND SEAS. 

The most intorcHtin^' paper read to the Biological Section of 
the British Association was that by Dr. Ccir])onter “On the 
Temperature and other idiysical Conditions of Inland Seas, 
considered in refcren.*o to (leolo^^" T]j<! autlior first briefly 
went over some jxiints as to du-p-sea coiidii ions as an intro- 
duction to his after remarks, allirmiii£r that old observations as 
to de(-p-sea temperature were untrustworthy, in consequence of 
tlie oniployinent of faulty or unprotected tlierinometors. In the 
open sea, if we went deep enough, wo should everj'where find 
the teniperaturtt descend to 32®; hut in enclosed seas, such as 
the* Meditcrran(«U), the (lc<'per and coldt'r waU'r e)f the open sea, 
circulating fron) the Coles, could not enter; therefore, tbe lowest 
bottom tenq»erat.ure was detei mined by the lowest winter tem- 
perature of the surfaee. 'i ho largo i*ivei*s entering the Medi- 
terranean brought clown large quantities of orgjmic matter^ 
which robheil the water of its oxygen to such a degree, that 
whilst ill th(‘ Atlantic there was generally 20 percent, of oxygen 
aiui 40 per cent, of carbonic acid, in the bottom water of the 
Mediterranean there was often oidy o per cent, of oxygen ami 
over 63 }»er cent, of carbonic acid. To this cause the author 
attrihuted the scarcity of life in the deeper parts of the Medi- 
t.erranean. The Bed Sea. and its iieighl)onrli(K)d is the hottest 
area of the world, the temperature of the surface water rising 
to 85° or 90®: the bottom tonifierature is about 71°, correspond- 
ing to the greatest winter cold ; hut outside this sea, in the 
Arabian Gulf, the bottom teniperalure is 33°. It has long been 
known that retjf-building corals do not live at a greater depth 
than twenty fathoms, and Dana has observed that they do not 
live wdure the temptrature sinks below 08°. I)r. Carpenter 
surmised that in the Bed Sea, where corals abound, and where 
the lowest bottom temperature is only 71®, W(^ should find them 
living at greater depths than anywhere else* in tlie world. The 
author gave other illustrations, and remarked! upon the eridont 
bearings of these reseanlies upon geological inquiries. Jt was 
mentioned incidentally that submarine telegraph cables give 
loss trouble over deep seas, wliere the temperature is low, than 
in shallower seas, where the temperature is higher and the con- 
ducting power of the wire increased. 

In the discussion which followed, Mr. Good win- Austin, Prof. 
Phillips, Mr. T. M‘K. Hughes, and others took part,, dwelling 
chiefly upon the hearings of Dr. Carpenter’s paper upon geolo- 
gical research. Dr. Carpenter remarked that his theory of 
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deep*sea temperature was not a new one. It was adopted by 
Pouillet as an expression of facts then known. Then came Sir 
J. Ross’s observations, made with imperfect thermometers. These 
led to the erroneous opinions wliieh until lately W'ere universally 
accepted. 


THE GEOLOGY OF MO AH. 

The Ri-:v. Canon Thistham has read to the British Asso- 
cicTtion a pa])or “ On the Groolof^y of Moab.” After rfTerring to 
the researches of M. Lartet and others, the, author described 
the general structure of the southern end of the Jordan valley, 
which, he said, coincided with a great synclinal depression. 
The lowest rocks exposed are New Red sandstone ; these occur 
only on the east siile of the Jordan, and are there capped by 
tertiary limestone, resembling that of the ‘‘ back-hone” of Pales- 
tine. Abundance of springs break out at the junction of the 
limestone and the New Red, rendering the eastern shores of the 
Dead St‘a very fertile. On the west side only three springs 
occur, and, excepting near these spots, tli(» eountry is barren, 
Oreat (hposits of marl are heaped against the west (wn banks, 
but only a, litile of this oeeurs on tbf? castiTn side. Many 
■jitreams of basalt occur on the eastern side of the Dead Sea. 
These overlie the tertiary limestone, and are, therefon% of later 
age than that. Tlie origin of the la.va Hows is not yet known — 
no craters were observed in tliis district,. 

To the iiortli-cast of the Dead Sea, on I, lie east of tin' New 
Red plain, there is a ranges of hills formed of tertiary limestone. 
Beyond, to the <*:ist of this, the Aral >s tell of a vast volcanic 
t ract., covered wit h ruined cities, which is tis yet wholly unex- 
plored. 

In tlie course of the discussion. Prof, Hull remarked that the 
statements of the author gave a goocl example «)f t.lu^ formation 
of a vaJlt-y by disturbance, and lie tlimiglit that comparatively 
little was dut^ to di*nnda,t ion. Mr. Topley taoii^ht that oven 
if a fault or syuclinal ran along the valley, yet the valley itself 
was still due to denndatioji. Mven if this were not the case, 
there was tlie line of hill, or an escarpment, of tertiary limestone, 
on the norlii-ea.st of the Di-ad Sea. J'lu* W(!sterly continuation 
of this Jiad been removed liy denudation. He saw no reason 
why the, whole of this denudation should nt)t have been sub- 
a.eria], tlie material liavifig betui carried southwards dowm the 
continuatioii of the, Jordan valley lietbre, the groat depression 
was proved. All the evidence coinju^ls ns to belicjve that the 
great depression is of ext remely recent geological agc^. 

Canon Tristram, without giving an ojiinion as t,o the denuding 
agents, thouglit tliat the valb;y of the Jordan was marke<i out, 
and in great part formed by disturbance. In reply to Mr. 
Sharp, he said that the Moabite stone was a block of basalt of 
tlie eountry. Many such blocks of basalt are preserved at the 
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houses there. In reply to Mr. Scott, he observed that the great 
deposits of salt at the southern end of the Dead Sea were of 
New Rod saiidstono age. The great saltness of the Dead Sea is 
mainly due to this salt being washed down by streams. Salt 
occurs all along the line wluTcver the Ni‘W'Red sandstone has 
been brought U]), as in the Sahara and elsewhere. — Natun. 


OKOLOflY OF lUllGHTON. 

Mr. J. Howeli, has described to the British Association 
the “Supor-Cret^iceous Ff)rmations of tl»e Neighbourhood of 
Brighton.” Atbiition was called to the outlines of tertiary 
beds on Furze IliJl, and to the still sniallor patches scatten'd 
over th(i Downs. The author, during (he numerous excavations 
made in draining the town of Bright on, had obsc'rved that 
wherever brick-(!arth occurs with “(^)onil)e rock” it is always 
the new(ir deposit of the two. h'l-orn tlie de])osits met with in 
the lower parts of the town, Mr. Ilowidl concluded that the 
Bright (jii valley, at least as far up as the London and Lewes 
Road, was onc(! covered by the tides. 

IK)NK-CAVERNS. 

Since the days of Buckland the Bone Caverns of Yorkshira 
have yi('ldetl materials interesting alik(‘ to ihr geologist, the 
anthroj)()l(tgist, and the anti(juary. For the last thre(' years, 
the Settle (kive Exjdoration Committee has beem zealously at 
work ill exploring the Victoria Cave — a cavern situated to* the 
north of Iiigleborough, and discovered as far back as 18 ;i 8 . 
The Report of tln^ Commiltee of the British Association was 
presented hy Mr. W, Boyd Dawkins, M.A., and was the joint 
work of Mr. Jtawkins and Mr. R. li. Tiddenian, M.A. The 
Victoria Cave consists of a scries of large chambers excavated 
in the limestone, and more or loss tilled wdlh di'hris. After 
cutting a trench througli a layer of stones, broken away from 
the cliffs above, it was found that this talus rested on a dark 
layer containing bones, pottery, and a few ]toinan coins, 
together with some tinel3-enamelled bronze brooches, fibulm, 
and other ornaments, ap]>:irently of Celtic design and execu- 
tion. This curious asscunbhigo of (frfir/cs dc luar can scarcely 
have been used ])y the rude cave-dwellers in this out-of-the- 
way place, and it seems highly probable that the ornaments in 
question w^ere the pro]>erty of some widl-to-do Romano-Celtic 
family, who had fled thither for refuge in time of danger. There 
are good reasons for referring the date of this occupation to some 
period between the fifth and seventh centuries. Below the 
Romano-Celtic stratum other discoveries were made, pointing 
to a prior occupation of the cave by much ruder folk. The 
occurrence of chipped flints, of curious objects in bone, and 
especially of certain associated animal remains, renders it pro- 
bable that the earlier inhabitants were men of the Neolithic 
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or polished stone age. Underneath this Neolithic zone was a 
great thickness of stiff grc'y clay, almost unproductive' of any 
remains ; but, on penetrating this clay, the Committee has 
lately found a deposit of cave-earth, rich in remains which 
show that the cavern was originally inhabited by hyjenas. The 
gnawed and broken bones prove that tliese hyamas preyed on 
the old cave-bear, tlio woolly rliinoceros, the mammoth, and the 
reindeer. Thus the Victoria Cave is peculiarly interesting — 
perhaps unique — in presenting a different sequence of deposits, 
binding from the Pj('istocene stage through the Neolithic layer 
to the remains in the uppermost zone, which clearly helong to 
an early historic period. 

The proceedings of tliis section opened with the reading by 
Mr. Pengelly of liis ‘‘ Re])ort on Kent’s Cavern, Torquay.” 
Specimens of hones and flint inqilements found diiringthc preceding 
year were exhibited to the meeting. Mr. Pengelly afterwards 
read a note “ On tlu‘ Oecnrreneo of Machairodm latidens at 
Kent’s Cavern.” This animal had been found there many years 
ago by Mr. Mdlenry ; but doubts had often bc'cn expressed as 
to the accuracy of t his ol»s(Tva.tion, and it was higlily satist’actory 
to And that recent researehes had conlirmed MTlenry’s dis- 
covery. — Athcnauin, 

• SAND AND DRTHOl.ECTM. 

The discovery of an extensive dcqiosit of sand fully impregnated 
with Petroleum, in Alsace, is creating some sensation in Ger- 
niany. This promises to open a neav and important industry. 
The petroleum is obtained by cutting into the l>ed of sand, as 
into a bed of coal, and allowing the Tuimjral oil to drain out of 
it into wells dug to I’cceive it. This draining does not remove 
all the oil ; therefore, tlui sand is at’U'rwards brought to the 
surface, and distilled in the ordinary way. 

FOSSIL ORGANIC HKMAINS. 

Evkky one wonts to know why we do not more frequently 
find in our bone coverns the .’ictual remnins of man himself as- 
sociated with the relics of his Ininoiwork. Jr is, therefore, 
interesting to h^nrn that a fossil human skeleton has lately been 
discovered by Dr. Eiviere in one of tin* caverns in the Kochers 
Rouges, about two miles east of Meutoue. A paper “ On the 
Fossil Man of the Ptcd Rocks,” was read by Mr. M. Moggridge. 
In one of the caverns of these limest-om* rocks, the, skeb'ton was 
found, lying on the left side, ;it a depth of eight f<;et below the 
modern floor. Up to this floor the eav(‘. "was filled with earth, 
angular stones, worked flints, charcoal, and various aniimil 
remains. Flint implements had been placed in contact with the 
body, and an oval of rude stones was found around the skeleton. 
A mass of metallic matter was in contact with the teeth, as if 
it had been placed in the mouth between the lips. The author 
fcuggests that it may have been a fetish or a charm. 
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Mr. Edward Charlesworth, the well-known geologist, has 
brought to light a reinark/ibly perfect impression of a lopidopte- 
rous wing from the Ston<*siield slate. Mr. Uutler, of the Zoo- 
logical Department, British Museum, pronounces it to be a 
butterfly of the sub-family Brassolina; (Earn. Nymphalidae) 
and allied to the r(‘cent tropical American genera Oaligo, 
Dasyophthalina, and Bnissolis. This fossil is especially inte- 
resting from its great antiquity, the oldest butterfly previously 
ciescriljed having been discovered in the crebiceous series; it 
belongs, notwithstanding, to the highc'st family of butterflies, 
and tliei'cforij thnjws back this date of the origin of this sub- 
order lartlier than had ov(‘r l)een dream(‘d of by the most san- 
guine. Wc understand liiat tliis interesting sjiecies has been 
(lescribed and figured in the January part of Mr. Butler’s 
JjiqHtlojiiera Ijcohva. 

At the meeting of the Britisli A.ssociation, a large party 
asstimbled at the East C’bft* and examined the ruined beach 
and elephant Ixid wdiicli have l>een made so famous ])y Dr. 
Mantell’s writings, ^^ddresses were given by Mr. G. Scott, 
Mr. Topley, and JVofessor Hii]K‘rt Jones. Tlie i>art.y w'as after- 
wards joined l>y JMr. Godwin-Ansten and Professor Phillips. 
By this time many had returned to Brighton, but those who 
n^maiuetl receivecl a suflieient reward in listening to the remark, s 
(jf these two distinguislied geologists. 

TJie celebr.ibid va.se of SilxTian aventuriru^, given by the 
Enijieror Nicholas tile b'irst of Kussia to the latcs Sir Koderick 
J. Murchison, as “ tlie explorer of tlie geology of Jlussia,” and 
bequeathed by him to the Museum of J‘ract-ica.l Geology, is now 
in position in that estabJi.shmeiit. This vase is four fed high 
and six feet in eireuriife.reiie<;, and sUinds on a pedestal of 
polished grey ])Oiq.)hyry. The difficulty of procuring a stone of 
such large dimensions, and of polishing so hard a suhstance, 
was so great, that only one other similar vase w’as naule : that 
one was presented to Baron llumbohlt, and is now in the Boyal 
Museum, Berlin. The materials of the base and pedestal were 
obtained in the Kourgou mounbiins, in the province of Tomsk, 
and were cut and polished in Siberia.-— 

Professor Marsh, of New Haven, Connecticut, has recently 
returned from an exj»!oration of Western Kansas, the first 
njsults of wliieh appear in the American Journal of JScinwes 
and Arts for April, and I'ehite to some of the fossil reptiles 
which have been discovered. The saim‘ observer had previously 
determined tlie existence in the uppcT cretaceous rocks of 
Kansas of a I’terodactyle — the flrst wdiich had been detected in 
America. Tlie present exploration in the same strata has brought 
to light the remains of noh-sslhan three species of Pterodactyles 
(P. occideiitatis, 1\ inf/ens aiulP. velox). One of these is calcu- 
lated to have measured as much as twenty-two feet between the 
tips of the fully expjinded wings ; so that it must have been 
one of the largest of knowm Pterosaurs. Professor Marsh has 
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also made the interesting discovery that some of the Mosasauroid 
reptiles had the boily, but probably not the skull, protected by 
an armour of long shields. These plates have been found to be 
j)re.sent in sevi;rai genera, and they prob:ibly existed, therefore, 
in all the members of this singular group. The chief interest 
of this singular discovery rests in the fiict that it would seem 
to remove the Mosasauroids from the lizards, amongst which 
they have generally been placed. 


GVACIER MOTION, ICE FUACTION, AND REGELATION. 

Professor Tvndai j. continued his concluding lecture, delivered 
at the lioyal Inslitution, by stating that Dr. Scori'sby burnt 
wood and tired gunpowder in the Polar regions by concentrating 
the sun’s rays by an ico-lens ; and that Mr. Faraday did the 
same in the lecture-theatre in the summer-time. He then him- 
self exploded gunpowder and lit matches by concentrating the 
]>eams of the electric lamp by an ice-lens made the day before, 
thus proving that the heating pow'er is retained by the rays 
after passing through so cold a substance. He also drew the 
attention of his audience to some iron bottles and bomb-shells, 
filled with water, and placed in pails containing a freezing 
mixture. These afierw^ards burst, through the expansion of 
the water in freezing. He thou adverted to the evidence of 
the large amount of compression which the glaciers undergo 
in their course, es})ecially referring to the broad ice-stream of 
the Lechaud, whicii is squeezed upon the Mer de Glace to a 
narrow, white band, one tenth its previous width, its form 
being changed from that of a flat plate to that of a plate upon 
its edg(^. Various (heorios have ]»een put forth to rec(»ncile the 
brittleness of ice with its motion in glaciers, the most satis- 
factory being the regelation theory. Jn 1850 Mr. Faraday 
observed that when two pieces of thawing ice are placed together 
they freeze together at tli<" point of contact — a phenomenon 
termed regelation. Tliis junction was effected by Professor 
Tyndall oven in warm water, and thus, lie said, chains of ice- 
bergs are formed in the Arctic seas. Snow^ consists of small 
granules of ice, which, when pressed I'lgether, freeze and form 
snowballs. In like manner tlie Professor showed that when 
a compact mass of i{*e is placed in a mould, crushed to pieces, 
and squeezed, the particles riTinite by regelation and assume 
tlio shape of the mould. Several examples of tliis W'ere ex- 
hibited, such as ice rings and cups, and a hollow sphere of ice 
formed by freezing together two honiispheros ; and champagne 
was drunk from an ice-cup moulded in the presence of the 
audience. These experiments show how^ tho snows of the higlier 
Alpine regions are converted into ice, and illustrate the changes 
of form in the glacier, where, by the slow and constant appli- 
cation of pressure, the ice gradually moulds itself to the valley 
which it fills, and affords ample examples of rude fracture and 
regelation. In relation to freezing. Professor Tyndall next ad- 
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verted to the intense cold produced when a liquid passes into 
the gaseous state, and when a solid becomes liquid. This was 
illustrated by Ash’s freezing-machine, and by other experiments, 
including the formation of ice in a red-hot crucible ; this intense 
cold being produced by thawing some carbonic gas-snow by 
ether. The lecture concluded with a notice of the veined struc- 
ture of glacier ice, striking examphis of which are seen in the 
Matt(;rhorn ; and the Professor, after alluding to the planes of 
clearnge observable in specimens of slate before him, which are 
now attributed to great ])ressure at high angles when the slate 
’was a plastic mud, said that the laminated structure of glacier 
ice was in like manner pr(*duced by enormous pressure at the 
sides of the glaciers and at the bottom of cascades. 


rnoFESsoR aoassiz and the glacial theory. 

It is stated in American papers that Professor Agassiz has 
written a long letter from South America, where he is now en- 
gaged in scientific explorations wil.h the aid of the United States’ 
steamer Uassler, to i’rofessor pK'njaniin I’eirce, superintendent 
of the coast, survey, in which lit^ describ(‘S his geological dis- 
coveries, and as a conclusion from them says: — “I am prepared 
to maintain that the whole southern extremity of the American 
continent has been uniformly moulded by a continuous sheet 
of ice. The great geological agents are not alone fire and water, 
as is universally a.dmitu*d. lc(! has had a grefit share in the 
work, and J believe this also will sooner or later be recognised 
with equal unanimity. I am well aware that my results wdll 
be questioned, and 1 shall be thought fanciful by gc'ologists of 
all schools, as lliave been at every step of my glacial researches. 
Eut an old hunter docs not take the track of a fox for that of 
wolf. I am an old hunter of glacial tracks, and know the 
footprint wherever 1 find it.” 


THE LARGEST YIELD OF COAL ON RECORD. 

A NEW method of working coal-mines has been brought before 
the South Miilland Institute of Mining, Civil, and Mechanical 
Engineers. Mr. John Gitting, wdio has the practical w’orking of 
certain collieries at Wednesbiiry, showed that, by a system 
know’ll to the coal trade as long work, in preference to square 
work, he had been enabled to bring up no less than 4,000 
tons per acre, more than had before been realised. Thus he 
had now obtJiincKl 1,390 tons per acre, statute weight, ‘and at 
the present price per ton of the mineral, the colliery yielded 
1,600/. per acre more as the selling price of the product than 
it would yield if square work were still adopted. Mr. E. Jones, 
the mining engineer of the Lilleshall Company, who is the 
president of the Institute, asserted that Mr. Gitting’s figures 
showed he was obtaining the largest yield upon record at any 
colliery throughout England and Wales. 
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NHW COAL FIELDS. 

An important discovery has been made in the Arjjontino Pro- 
vince of San Juan, of an extensive bed of bituminous coal. The 
field is reported to occupy an area of 240 square miles, and 
proposals have already been submitted for constriiclinf^ a narrow 
gauge railway, HOO miles in length, to bring it in coiiiiection with 
the existing railway system. Mr. Klapiumback is the discoverer, 
aiid claims the official reward offered, 0 , 000 /. 

The trial sinkings at Sanctwell Park, AVest Bromwich, which 
have been progressing for the last two years, have at last resulted 
in the discovery of coal at a distance of 200 yards from the 
surface. This discovery bids fair to settle a long disputed 
question as to the existence of coal at workable depths iindt'r 
the Permian <ir new red sandstone formation. AVe annex some 
statistics rccamtly quoted by Professor Ua.msay on this subject. 
Ho says the South Staffordshire coal-field is suppos(‘d to contain 
3,201,(572,216 tons, but beneath the Permian beds adjoining are 
not loss than 10,380,000,000 tons. The AVAarwickshiro field 
contains 408,652,714 tons, but the conc'^aled area 2,494,000,000 
tons. The Leic(!stcrshire 836,799,734 Ions, but concealed 
1,790,000,000 tons. Hence the practical point is whether it is 
possible to work these extensive coal measures which lie beneath 
the Permian rock? In two cases this lias boon found practicable, 
viz., at tlio Shire Oaks, Nottinghamshire, and a(, Lilleshall, 
in Shropshire; and the fact that at Saiiclwcll coal has been dis- 
covered at a depth 100 feet less than was anticipated, is highly 
encouraging, and gives good hopes that the Midland coal-fields, 
so far from being nearly exhausted, are all but illimitable in 
their resources. 

At AVolverliampton, Mr. E. Jones, of the Lilleshall Cfimpany 
(president), enunciated views antagonistic to those advanced 
lately by Professor Ramsay, Mr. Henry Beckntt, and other 
eminent geologists, upon the su};j<rt of the. eoal rt'sources of 
Shropshire. He considers that the coal of Slu*o[)shire is rapidly 
being worked out. He beli<‘ves no coul will be found l>otween 
the Great Eastern Fault near Sliiffual, ..rid the edge of the Staf- 
fordshire Field near AVolverhampton ; nor will ihere be any 
coal found lietwecii the other side of that fault and Mie Wrekin. 
Should coal be pierced at Child’s Ei’oal (it has not yet been met 
with, though the sinkings are 1,000 feet deep), it will be merely 
the feathered edge of the North St.afford shire coal-field. As 
illustrations, he mentioned tliat the Lilleshall Comjxmy had 
purchased and were beginning to work a mineral tmet in North 
AV'ales, and the Coalbrookdale Company were pursuing a similar 
course. Mr. Jones presented to the institute a section of the 
Shropshire sinkings of the Lilleshall Company, which will be 
valuable for future reference. He also gave an account of his 
investigations in Sutherland shire, made for the Duke of Suther- 
land. Where he expected to find granite, with scoria and other 
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traces of igneous action, he had found coal, which he thought 
would prove to be very valuable, and which would have carboni- 
ferous ironstone associated with it, lying immediately beneath 
the oolite (the formation at the surface), and that it would prove 
to be larger in area than any other known coal-field in Scotland. 
He hfui traced the coal from the river Brora to the Firth of 
Dornoch, and along the eastern edge of Sutherland up to Helms- 
dale. As the friend of the Duke, he was having powerful 
machinery made for conducting the sinkings. The success of 
the work would have an important bearing upon the question 
of the existence of coal between London and Dover. He ex- 
hibited fossil specimens of the oolite formation, brought from 
Dunrobin Castle, beneath which he believes the coal is l}dng. 

Dk. Hector’s report on the Coal Deposits, as laid before the 
New Zealand l^arliament, which m(‘t on the 16th of July, is emi- 
nently satisfactory, and the value of some of these may be 
gathered from tiie following extracts. The Gray Kiver district 
— Tho coal seam is 16 feet thick, and has been proved by under- 
ground working to be of uniform quality without admixture of 
slack, throughout an area of ‘10 acres. The quantity of coal 
obtainable without sinking is at least 4,000,000 tons. The area 
of undisturbed coal above the w-ater is more than half a square 
mile. A much larger quantity of coal can of course be obUiined 
by sinking. Malvern Hills, Canterbury— The quantity of coal 
that can be obtained here, level free, is about 3,000,000 tons. 
Dr, Hector, however, adds that neither mines can be worked to 
advantage (especially the former), till a railway is constructed 
from the mines to the sea, and considers the amount of coal 
discovered sufficient to warrant the expenditure authorised for 
this purpose. 

Mr. T. A. Heabwin’s paper “On the Coal and Iron Mines of 
the Arigna District of the Connaught, Coal Measures, Ireland,” 
has been read to the British Association in abstract.. The author 
first gave a sketch of previous writings upon this district, and 
acknowledged his indcbtt»dness to the Geological Survey of 
Ireland for assistance in his rese-archos. Tho shales overlying 
the upper limestones of the district w'ere surmised by the author 
to belong to the Yorediilc series. Over the.se there arc grits and 
shales, with three seams of coal, which the author referred to 
the Gannister series, remarking that a bed of true “ gannister” 
occurred there. The coal-field was divided into throe districts, 
each of which was described by the autlior. He noticed at. som(‘ 
length the clay ironstone bands and noduhis which occur over a 
much larger area than do the coals. The ironstone is richer and 
purer than most of our English clay ironstone. The author 
believed that the time had come for a vigorous and scientific 
exploration of the district, which ho felt convinced would soon 
become, as Sir Robert Kane had long ago predicted, “an impor- 
tant centre of industry for the interior of the country.” 



GEOLOGY AND HINEKALOGY. 


271 


Much interest has been created during the past few days in 
the neighbourhood of Dorchester, owing to the discovery of a 
reputed coal seam at Buckland Ripers. The report, tliough 
somewhat premature, is correct thus far. A shaft has been 
sunk in Paynes Copse, an enclosure several acres in extent, tlie 
property of Mr. Clmrchill. The shaft is about 5 ft, square, and 
four men are employed at the works, one of tliem a practical 
minor. They have sunk to the de])tli of nearly 20 ft,., and in 
their course have met with thin veins of coal similar to ‘‘cannel,” 
which has burnt with a bright flame, the shale excavated 
burning freely and })rodueing great heat. Numerous springs 
of water have considerably interfered with the operations ; but 
the foreman is of o})inion th:it the boring must be continued 
to a depth of SO ft. before the good coal is reached ; and then 
he seems confident of tlie success of the “ prospecting.” 

A PAPKR has been read before the Royal Society in which the 
author, Mr. Mallet, accounts for the phenomenon of volcanoes 
by the shrinking of the earth s crust, liy which a certain amount 
of crushing force is expended, which force generates heat that is 
the cause of the volcamx's. Unfortunately for this hypothesis, 
there is no reason to suppose that there is now any shrinkage of 
the earth’s crust or any progressive diminution of its temperature, 
^though this action, no doubt, must have tak(‘n place in the older 
geological epochs, and the production of the great mountain 
ranges may be ascribed to this cause. A hot body like a moltmi 
planet moving in space will gradually become colder through a 
long period of time ; but it will at length reach a point when it 
W'ill cool no more, as the heat received from the sun and the 
heat radiat(;d into space will balance one another. There is 
every reason to believe tliat the earth is now in this condition. 
At all events, there are no proofs tliat it lias become colder 
within historic* times ; but, on the contrary, this hemisphere at 
least must liave become warmer since the glacial epoch ; and 
yet numerous volcanoes have manifested tlieir existence within it. 
We have on former occasions explained that, as pressure raises 
the melting-point of solids, and as matter deep in the earth 
must exist under grt*at prijssure, tic interior of the earth is 
probably not fluid ; hut it will become so if any internal dis- 
placement brings portions near the surface. — Mr. Bourne: 
trated London Liews. 

TIIK DEEPEST WELL IN TUE WORI.D. 

Twenty miles from Berlin is situated the village of Sperenberg. 
Owing to the presence of gypsum in the locality, it occurred to 
the Government authorities in charge of the mines to attempt 
to obtain a supply of rock salt. With this end in view the 
sinking of a shaft or well 16 ft. in diameter was commenced 
some five years ago, Jind at a depth of 280 ft. the salt was 
reached. The boring was continued to a fui’ther depth of 960 ft,, 
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the diameter of this bore being reduced to about 13 in. The 
operations were subsequently prosecuted by the aid of steam 
until a depth of 4,194 ft. was attained. At this point the boring 
was discontinued, the borer or bit being still in the salt deposit, 
which thus exhibits the enormous thickness of 3,907 ft. There 
were mechanical difficulties connected with the further prose- 
cution of the operations.— Journal. 


NEW GOLD DISTRICTS. 

A NEW gold district and the most remarkable discovery on 
record demand a brief notice from us. The Australian mail 
informs us that a cake of gold was exhibited in Mcilbourne which 
weighed 2,564 ounces, obtained near Sandhurst, as the result of 
a fortnight’s work : the following fortnight gave a cake of 8,764 
ounces, worth more than £1 5,000. 

A local paper published in Victoria records the finding of a 
nugget weighing about 9^ lbs. It was found at the top of the 
Alexandra lead. The reports of the Govc'rnment mining sur- 
veyors and registrars show considcrabh^ iinprov<'numt in 
mining during the; quarter ending Septenihcr 80 last. The 
yield of gold during the f]uart(*r was 347,67^^ o/s., of which 
'l6»'),909 ozs. was from allindal diggings, and 181,709 ozs. from 
quartz mines. The number of miners on tlu; gold-fields wap 
58,506, of whom 27, (>26 wore Huropeans and 15,058 Chinese, 
engaged in alluvijil mining, and 16,888 Europeans and 89 
Chinese in quartz mining. TIkj vahu! of all the machiiKTy em- 
ployed on the gold-fields was 2,097,089/. and the niimlxT of 
square miles of auriferous ground worked U])on was 050. 

An article has appeared in the market, wliieli has b(>en calbnl 
Abyssinian gold, and sometimes Talmi gold. Dr. C. Winklt^r, 
in the l*oJyt(chni$c1i€ii Jounial v<>n iJingler for hdirnary, states 
that this is a, brass, consisting (»f ninety-one i^jarts of eopjter 
to eight of zinc, which has an external coat ing of gold, a very 
thin slu'ct of gold being made to adhere to it by rolling them 
together. Tins gilded sheet is then formed by the artist into 
ornamental articles by the use of ingeniously constructed stei I 
tools. 

A specimen of gold quartz from Ci'iitral America is being 
exhibited in the Mineralogical Department of t lu“ Hritish Museum. 
This, probably of its kind the riclit'st specimen of gold ore ever 
extracted, is said to be the produce of a. gold mine in Costa Rica, 
and is represented to have given a yield by assay of ^15,000, or 
nearly 8,000/. sbTling per ton. 

The manager of one of the largest smelting and refining estab- 
lishments in the United Kingdom, states that during the past 
ten years the percentage of metal contained in the various ort'S 
of gold, silver, copper, nickel, &c., which have been s('nt to 
thorn for treatment and reduction show's a marked and uniform 
increase (not less in the case of some of the metals than 20 per 
cent.) over those submitted to them during the previous decade. 
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How this increase is to be accounted for I do not venture to de- 
cide, but assuming it to continue, it is not, I think, unreasonable 
to anticipate that those who may be living at the end of the next 
ten years will witness some important alterations in the standard 
value of the precious metals both in Europe and America. 

THE ARIZONA DIAMOND MINES. 

A DESPATCH of August 30, from San Francisco, states that 
three new diamond expeditions were being fitted out. Captain 
Bulkley, who was sent out to the mines recently, has returned 
with about a quart of rubies, garnets, and supposed diamonds. 
The managers of the San Francisco and New York Diamond 
Company deny ever having purchased any diamonds in London, 
and say they will soon show that their discoveries are genuine. 
The Larmie Sentinel publishes a report of an interview with 
T. E. Arnold, the reputed discoverer of the Arizona Diamond 
Mines. Arnold says his first visit to the fields was in July, 
1869. “I was prospecting,” he says, “in the Pimas Indian 
country for gold. One day an Indian came to me bringing 
about a pint of bright and pciculiar-shaped stones. The Indian 
assured me they were diamonds, and that the locality where 
they wore to be found had been knowm to his tribe for many 
years. After making him some presents, and wiih a heap of 
persuasion, he constmted to ticeompjiny me to the ground. It 
was a three days’ journey, end we started inimodiately. I found 
the fields located at the slope of a mountain of siiiidstone for- 
mation, and so plenty were the gems to be found that I picked 
up a quart or more in a few minutes. I started the next day 
with fear and hope for San Francisco. On my arrival there I 
carried the stones to J. A. Tucker, jeweller, in Montgornery- 
street, who pronounced them w'orthless ; but 1 was not satisfied. 
I hoard of a French lapidary in tlie city who had worked at 
Amsterdam, Holland, the great diamond-cutting mart of the 
world, and to him I repaired for his opinion. He pronounced 
them diamonds of the first water. My friends in some manner 
got hold of the matter, and it w'as creating some excitement, 
but when questioned I r<‘ferrcd them to Tucker. This satisfied 
them, and threw them off. To m:!k<‘ assurance doul)ly sure, I 
sent one of the stones to Fessa, Morris and Co., Boston, and 
had it cut. This relieved my mind of all doiiht. I went hack 
that season, and hrought out witli me about ,^200,000 worth. I 
made two trips in 1870, tvr*^* in 1871, and one this year in com- 
pany witli Dodge Rewhery and Henry Janin, who were sent to 
verify my statements to the company I was then about, forming. 
On this occasion, in washing about a ton and a half of dirt, 
we found about ^80,000 worth of brilliants.” 

SUPPI-T OF EMERALDS. 

While South Africa seems likely to make diamonds less rare, 
.South America promises an increased supply of emeralds. The 
s 
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British Charge d’ Affaires at Bogota, Mr. Robert Bunch, has for- 
warded to the Foreign Office, in his last published report, an 
account of the state and prospects of the emerald mines of Muzo, 
in the State of Boyaca, one of the nine States of which the 
Columbian Union is composed. The mines of the United 
States of Columbia have been let to a French company on a 
lease, which will expire in 1874 ; and it is stated that an immense 
number of gems have been found in the principal mine now 
worked, many of them of great value. When this mine shall 
be exhausted, which will not be for years, it will not subtract a 
thousandth part of the ground containing emeralds ; in fact, the 
chain of mountains extends further than the eye can reach. 
The emeralds now extracted are sent to Paris to be cut. This 
gem has had a fancy value in France on account of its colour, 
green being the colour of the Empire. The production is very 
variable ; whole months may pass without an emerald being 
found, while 100,000 carats may be procured in a few days. It 
is also impossible to fix the mean value of the carat; a large 
stone of V('ry dark colour and perfectly pure (which last con- 
dition is (ixtromely rare) may be worked up to 20/. a carat, while 
stones of light colour, full of flaws and divided into small frag- 
ments, are not worth 5s. a carat, and often have scarcely any 
value. The company is prosperous, and will probably endeavour 
to obtain a renewal of the lease; but it is stated that there is 
no chance of the monopoly being preserved, as the Columbian 
Congress passed a law in 1870 by which all emerald mines in 
the Republic are to be thrown open to the world after the expi- 
ration of the French contract in 1874. The climate of Muzo, 
although warm, is dciscribed as healthy, and life easy enough. 
Mr. Bunch thinks that English capital might be successfully 
employed in this branch of industiy, though he does not recom- 
mend the country for emigrants of the labouring class. The 
mountains of Muzo belong to the lower formation of chalk, and 
the emerald in the portions now w^orked are found in two dis- 
tinct layers, composed of a calcareous bitumen, generally sepa- 
f rated from each other by about 20 yards. The emerald veins 
mi.-^are perpendicular, and run from north-east to south-west. The 
There »'jie of Muzo is worked both by galleries and in the open air. 
the Spauici^gre traces in abundance of mines having been worked by 
‘^rds, and before their time by the Indians. 


Eighteen HUNDiifs. eruption ok Vesuvius. 
vius vomited its ashes, V years and more have passed since Vesu- 
of Pompeii, and buried it, ^mingled with rain, on the beautiful city 
art, from the sight of man, t.:. with its accumulation of treasures of 
The afternoon of April 23rd cll the present century, 
without warning of any kind. began the wonderful spectacle, 
the Observatory, perceived no motion^innor Palmieri, stationed at 

^ W the sismograph— an. 
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instrument so delicate that the slightest volcanic motion at 
other times could he marked by it. By eight o’clock of the 
evening of Wednesday, the mountain had opened orifices here 
and there on all sides, sending down rivers of lava, thrusting 
out tongues of fire long and broad, appearing here and disap- 
pearing there, like some gigantic process of illumination of a 
vast amphitheatre. 

The sea, just slightly rippled, reflected the pallid light of the 
moon and the kindled streams of lava. As the cones of lava 
were lighted up, the volcano seemed alive, and threatened terri- 
ble consequences. All the night the affrighted inhabitants of 
Torre ded Greco (built on the ruins of Herculaneum) watched 
on the house-tops, with anxious eyes, the spot whence issued a 
new menace of destruction of their town. Theirs was not the 
gaze of curiosity, but of deep, anxious, fearful presentiment. 
The morning of Thursday, the volcano appeared calmer, but in 
the afternoon broke out with increased vigour. Thousands 
rushed to the shores of the bay to see the sublime spectacle. 
Caravans of the curious, of both sexes, started to Kesina, “ to 
begin the weary ascent” of the mountain, defying all danger, 
forgetting what destruction Vesuvius had wrought of old. And 
between the hours of four and eight on the morning of Friday, 
with horrifying sound.s, it broke its hard crust, and under the 
feet of those most advanced on tlioir perilous ascent opened up 
a deep gulf, and on their heads poured torrents of lava, while 
above hung a deep roof of the blackest smoke. 

From that time the eruption aexjuired fresh vigour. A hollow, 
incessant rumbling, accompanied by a certain trembling of the 
ground, and becoming duller and more monotonous at Naples, 
and in the villages around Vesuvius, an earthquaking movement 
continued. The showers of lava, flowing in so many dilferent 
directions, drove oflf tho inhabitants of the little farms. 

This eruption is not considered to bo tho greatest from the 
volcano, but tho severest in the memory of man. 

By the evening of the 26th the mountain presented the form 
of a funeral car — the flame bursting out of the cone forming 
the top, the tongues of flame at the base tho lamps aroun i ; 
while over the whole rested, like a baldachiiio, the dense white 
cloud — tho swi coloured red as far as Prosilipo. At dawn of 
the 27th it became less, the deafening roaring, the terrifying 
sounds, added to the fiery tongues that issued from the moun- 
tain, and the .smoke and fog, had formed a dense white mantle 
that env(‘loped the mountain, touching the sky and sea with its 
edges. The height to whicli the stones wore projected during 
the eruption was calculatt d at half a mile — the summit of the 
dense canopy of smoke a mile; while down the ^ sides of the 
mount rose, at different points, the fires from the newly-opened 
craters, fourteen in number, each having its canopy of dense 
smoko. Amid all these horrors, the Observatory, with its brave 
professor Palmieri, remained untouched; but, standing, as it 
s2 
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does, somewhat elevated, it was surrounded with the newly- 
flowing lava. Towards the night of the 27th the horrors partly 
ceased; Vesuvius was hidden partly from sight; slight detona- 
tions were still heard, flames from the cone seen, but the dense 
mantle was not yet raised. The sight had lo.st its grandeur, 
but fear had not bwn dispelled. Three nights and days of 
terror had bcjen pass(‘d by the inhabitants of the surrounding 
villages ; fourteen batteries had been opened on the defenceless 
trenches of Torre del Greco, San Sebastiano, Ponticelli, Torre 
Annunziata, Castellamare. Naples, fulminating the fiery lava at 
th('m, and tlircatening to rc*aeh th(;m with certain destruction. 

Tlie villages that certainly have been struck with the volcanic 
scourge are San Sebastiano, with its 1,982 inhabitants, and 
Massa di Somma, with 1,751G. These have not been entirely 
destroyed — al)out five or six houses .still stand in the former, 
and the CJimpanilo of the church, though much shaken, still 
stands. In Mrussa di Somma all the buildings are not destroyed. 
The lava that struck San Sebastiano was divided into two cur- 
rents. Ponticelli and Pollina were the most severely menaced; 
Portici and San Giorgio CJime under the tliird stnwim of lava; 
llesina and I'orro del Greco under the fourtli ; the other places 
near, the fifth and sixth. Before reaching these parellels the 
enemy was silenced. „ 

In a letter addressed to the Paris Academy of Sciences, Signor 
Palmieri gives tJie following deseription of the eru]>tion : — 

“ On the night of April 2G, a great cleft appeared in the cone 
of Vesuvius, on the south-west side, near that of 1858, but very 
wide, and deeper than that of 1850. This fissun' extended along 
the Atrio del Cavallo for 100 metres of the escarpments of the 
Monte di Somma. The lava only flowe<l over the extent of the 
Atrio ; the rest of the fissure could not he seen. In escaping, 
this lava raised the ancient scoria* of 1855, 1858, 1868, and 
1871, und formed a hillock of about GO metres in height, which, 
from a distance, resembled a chain of mountains. h>om the 
base of this hillock the lava flowed out with marvellous tran- 
quillity, without noise or upnish. It therefore did not form, 
over all the extent of tho fissure, any of those eccentric or ad- 
ventitious cones which I have always seen on like ocwisions. 
Hence it arises that the fissure is represented by a depression 
on the cone and by a long hillock on the Piano. 

“ Another singular fact is that, in the Fosso della Vetrana, 
the lava, which had a breadth of 800 metres, has produced suc- 
cessively, at throe diflferent points, veritable eruptions, projecting 
globes of vapour and incandescent scorise. This phenomenon 
occurred each time near the edges of tho place of outflow, where 
were formed the moraines and the greater number of the smoke- 
vents. The smoko which escaped from these occasional outlets 
was of a deeper colour than that from the lava, and, seen from 
Naples, suggested the existence of new craters menacing the 
Observatory. Each of these little eruptions lasted half-an- 
houT, 
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The column of vapours, cinders, and lapilli was nearly 
always urged, by the direction of the wind, towards the Obser- 
vatory; which enabled me to make interesting electrometric 
observations with my bifilar apparatus, having a movable con- 
ductor. It follows that vapour alone, without cinders, gives 
strong indications of positive electricity ; cinders alone give 
negative electricity ; and when vapours and cinders arc com- 
bined, one observes very curious alterations, which I cannot 
here describe. The lightnings only appear in the ynpour when 
the latter is mixed with a great number of cinders ; and it is 
not true, as the ancient historians of Vesuvius have .affirmed, 
that the lightnings occur without thunder.” 

ERUPTION OF TUB HAWAIIAN VOI.CANO. 

The excursionists from Honolulu to the grand eruption on 
the summit of Mauna Loa returned after an a])sence of 
nearly two weeks. Professor F. L. Clarke, one of the number, 
has furnished a. condensed account of his visit to the crater, as 
follows; — “From Kaaliialu, on the southern side of Hawaii, 
where wc left the steamer on the afternoon of the 4th, we pro- 
cured horses and proceeded to Wiohinu, where we remained for 
,thp night, and started next morning ; and after travelling a dis- 
tance of 2o miles over a very rough road, although it is con- 
sidered one of the best, w'e reached Lyman's ranch, whbro we 
were kindly niceivcd, and passed the night. The following 
morning, at daylight, our friends having exerted themselves in 
procuring the services of an experienced guide, we resumed onr 
journey; ami ailPT stopping at sevcTal ranch(‘S for rcifreshmont, 
during the forenoon of tlie 6tli we emerged from the woods, 
which opeTie<l upon an immense fudd of pa-lioe-Iio(;. The lava 
fields in this region exceed in wildness and confusion the most 
extravagant imagination. For miles around, as far as the eye 
could reach, great masses of once molten Java wt're tossed into 
a thousand grot(5S(|ue shapes. After travelling scweral hours 
over the roughest kind of ground imaginable, we rtsached a rude 
kind of gateway that was formed of gigantic columns of lava 
rock, through which we passed, and reached th(; edge of a rough 
pali, from whence we were able to look out upon the summit. 
To onr right rose, a remarkable pillar, towering high up black 
against the sky, and on every hand yawned (leey) crevices and 
spent lava waves, which had dashed tog<4her in various shapes 
and cooled. After reaching a favourable s}K)t,, where we left our 
animals secured for the night, w’e proceeded about, 500 yards 
over a narrow strip of rugged lava, when we s\idd(uily found 
ourselves upon tbe edge of the crater of Moku-weo-weo, on the 
very summit of Manna Loa, situated about 1,4()(V feet above the 
eea level. Before us yawned a fearful chasm, with perpendiclar 
black walls some 800 feet in depth, carrying the eye to where, 
in the darkness of the lower basin, there sprung up in a glori- 
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ously brilliant light a mighty fountain of clear molten lava ; and 
looking across and below us, at a distance probably of three- 
quarters of a mile, there arose from a cone in the south-west 
corner of the lower basin a magnificent column of liquid lava, 
about 75 feet in diameter, that sent its volume of molten matter 
to a height of nearly 200 foot in a compact and powerful jet. 
The axis of this gigantic fountain inclined somewhat towards us, 
so that the descending cascade fell clear and distinct from the 
upward-shooting jet, forming a column of continuous liquid 
metal surprisingly bright and beautiful to gaze upon. Flowing 
down the sides of the symmetrical cone, which the falling stream 
of lava was rapidly forming, were numerous rivers of liquid 
light, that as they flowed away, spreading and crossing, formed 
a lake of rivulets constantly widening and interlacing, which 
presented a beautiful and unique appearance. When we reached 
the summit of the mountain the subdued roar of the pent-up 
gases was fearfully distinct as they rushed through the openings 
which their force had rent in the solid bed of the basin ; and 
when W'e were in full view of the grand display, our ears wore 
filled with the mighty sound as of a trenieiidous surf rolling in 
upon a level shore, while now and then a mingled crash would 
remind us of the heavy rush of ponderous waves against the 
rocky cliffs of Hawaii. Since the retuni of the party to Hono- 
lulu, later advices state that the crater is increasing in action 
and reflecting at night a light of unusual hriliaucy, which reaches 
many miles offshore. The crater of Kilanea, since the present 
eruption of Moku-weo-weo, has been very irregular in its action, 
which leads to the supposition that the two alternate; that 
when one is active the other is passive. 

THK SUB-WEA.I.DEN EXPLORATION. 

PEunAPs the most important feature of the recent meeting of 
the British Association at Brighton, has been the commencement 
of a scientific exploration of the strata which underlie theWealden. 
The undertaking has been very genemlly spoken of as a “boring 
for coal,” but it cannot with propriety be so designated. The 
object of those who have promoted it is to determine beyond 
doubt the character and thickness of the formations which are 
concealed by the clay and sands of the Woaldon. Many geolo- 
gists think it highly probable that coal will be found, and found 
at a workable depth. If this expectation should not be realised, 
it is still certain that the knowledge obtained will fifford valuable 
guidance with regard to the prospects of a definite search else- 
where. But the present exploration is wholly scientific in its 
character, and will solely be directed to find out what exists, 
whether it be. coal or any other substance. 

The suggestion that the boring should be undertaken, and 
that its commencement should be made to form part of the 
work of the British Association at Brighton, originated with 
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Mr. Henry Willett, who was one of the local secretaries for 
the recent meeting. Mr. Willett first consulted the most emi- 
nent geologists of the day, among others Mr. Godwin-Austen, 
•Professor Ramsay, Professor Phillips, Professor Boyd Dawkins, 
and Mr. Topley. As soon as sufficient money for a commence- 
ment had been subscribed, some of the geologists first consulted 
were formed into a committee for the general direction of the 
work, and Mr. Bosworth, C.E., was appointed engineer. The 
committee had received permission from Lord Ashburnham and 
other owners of property to break ground on any part of their 
respective estates. 

The apparatus contrived by Mr. Bosworth differs in some 
respects from that which is generally employed. He drives 
by steam a cutting-tube, a sort of closed augur, at the end 
of an iron rod, weighted on the top, and fresh joints of rod 
are screwed on between the augur and the weight as they 
are required. The augur itself is about two feet long, and it 
produces a perfect cone of the strata through which it has 
passed. Mr. Bosworth has elsewhere carried boring to a depth 
of 2,000 feet; and he exhibited some cylinders of rock that his 
augurs had brought up — rocks so hard as to be almost polished 
by the friction required to cut it. When great depths are 
attained, the revolution of the rod at the top of the bore is 
not immediately communicated to the augur, but may bo said 
to take time to reach it, so that the rod twists. Theoretically 
each 20 feet of rod makes a three-quarter turn before communi- 
cating the rotation to the portion below ; so that every 100 feet 
require six complete revolutions at the top before the augur feeb 
the movement. The workmen soon learn to tell, by the sen- 
sation communicated by the rod to the hand, whether the augur 
bites; and at a depth of 100 feet, if it did not bite on the 
completion of six or at most seven or eight revolutions, it 
would be pulled up, and a faulty joint of the rod looked for and 
removed. In theory, of course, the six turns would be distributed 
over the whole length of the rod ; but the iron is not perfectly 
homogeneous, and so, in practice, it is the weakest or softest 
part of the rod that receives all, or nearly all, the twist, and 
that would break if the twist were carried too far. Mr. Bosworth 
has contrived an ingenious device for seizing and dragging up 
the lower portion of the rod and the augur, if at any time the 
rod should break; but it is better, and more economical in 
practice, to anticipate a breakage, and to replace any portion 
of the rod that may twist instead of communicating the rota- 
tion. For the mere surface soil the augur is nine inches in 
diameter, but a three-inch augur soon replaces the first, and in 
deep borings is itself replaced by one of two inches, or of only 
one inch, in diameter. 

The geological doubts as to the presence and accessibility of 
coal beneath the Wealden are such as can only be set aside by 
actual experiment. A very clear and interesting paper on the 
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question, by Mr. Prestwich, appeared in the last (July) number 
of the Popular Science Bevkw, and may be read with advantage 
by all who wish to make themselves familiar with the question. 
Broadly considered, it may be stated somewhat in the following 
way. The so-called “ coal-measures ” are the result of the fossili- 
zation of vast level areas of luxuriant plant growth, and form 
almost the youngest of the great Palaeozoic series. Subsequently 
to the covering up of the coal-measures, the older Palaeozoic 
rocks beneath them were npheaved by some volcanic or ether 
action, the coal was broken through, and left on the sides of the 
upheaval. Supposing the general upheaval to have produced a 
longitudinal spine or ridge, the coal was not left undisturbed on 
either side of this, but was broken also by the formation of 
lateral spines or ridges more or less at right angles to the first, 
and serving now to divide one “ coal field ” from another. 
There is much reason to believe that the spine or principal ridge 
of one great upheaval extended in a south-westerly direction 
from Ireland to Belgium, and that it comes to the surface in 
the Mendip range and in the Ardennes. If this be so, it prob- 
ably traverses also the intermediate district, and is present in 
parts of that district where it is buried and concealed beneath 
more recent formations. No one can tell its precise course, be- 
cause such ridges are subject lo lateral deflections, and no one 
can tell whether, supposing the older Palaeozoic strata to exists 
coal will be found above them. In any given spot coal may not 
have boon formed, or it may havt5 been formed and removed by 
denudation. No one can tell at what depth the coal is likely to 
bo reached, even if it be reached at all. But, by the aid of those 
“ arts of reason ” which, as South says, supply the want of the 
reports of sense, the most accomplished geologists think the pre- 
sence of the coal beneath the Wealdeii a high probability, and 
that it is probably lying at a depth of from 1,000 to 1,700 feet. 
The present boring may not determine this matter, but it will 
certfiinly afford data lo aid in the determination. Mr. Willett 
promises to publish a quarterly report of the work carried on 
under his supervision; and this report will bo of equal interest 
to the worlds of science an^ of conimerco. Both will be appealed 
to, in case of need, for further funds, and the question at issne 
is one which commerce may well assist to set at rest. Before 
the British Association meets at Bradford we may reasonably 
hope to know facts which may be conclusive, and which, if not 
conclusive, will at least lead the way to further and more satis- 
factory inquiry. — Abridged from TJie Times. 

Mr. W. Toploy has given to the Association an account of the 
sub-Wealden exploration. lie first gave a brief description of 
the Weald and of the beds therein exposed, dwelling more parti- 
cularly upon the lowest known rocks, the Asburnham beds, in 
which the boring commences. He then described the older 
rocks as exposed in and around the coal-fields of Bristol and 
South-Wales on the west, and the Belgian coal-fields and the 
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Lower Bonlonnais on the east. These rocks, it was stated, 
would certainly pass beneath the Weald, and along with them 
would probably occur workiible coal measures, but the exact 
position of these last is a great uncertainty. The thickness of 
rock at the bore-hole, before reaching the Palseozoic beds, might 
be only 700 feet, or it might amount to 1,600 feet. The author 
drew special attention to the parts taken by Mr. Godwin-Austen 
and Mr. Henry Willett in this exploration. To the philosophic 
papers of the former we owe our knowledge of the underground 
range of the older rocks, and to the energy and perseverance of 
the latter is due the fact that speculation on this subject is about 
to give rise to actual experiment. 

ilr. Godwin-Austen traced the area occupied by the old coal 
forests of Western Europe, and described the means by which 
this once united area had become broken up into separate basins. 
The axis of Artois and the coal-fields along its line were then 
more particularly noticed. He stated that carboniferous lime- 
stone had been found at a small depth in the Pays de Bray, be- 
neath Kummeridge clay, the W'hole of the lower members of the 
oolite series being there absent. In the area between the Pays 
do Bray and the Boulonnais. and under the Weald on the west 
of that, it was possible that coal-measures might be preserved. 
He protested against the sub-Wcalden exploration being repre- 
• sented as a “ search for coal its only object was to explore the 
rocks underlying the Weald. 

Mr. Henry Willett gave an account of the origin and progress 
of the undertaking, stating that it was planned in honour of the 
first visit of the British Association to Sussex. He repeated 
Mr. God win- Austen’s protest as to this being a search for coal, 
}i,nd sjiid that this bore-hole was only the first of a series which 
would ultimately be necessary to complete our knowledge of the 
range of the Palaeozoic rocks. 

Mr. Harry Seeley entered at some length into his reasons for 
disbelieving thut the coal-measures ever covered this area ; but 
lie, in common with other geologists, was very glad of the expe- 
riment now being made, as its results would have a very high 
scientific value ; although commercially it would, he believed, 
prove a failure. 

There was still a difference of opinion between Mr. Prostwich 
and Mr. Godwin-Austen as to which portion of the country was 
the most desirable in which to make the first experiment. Mr. 
Prestwich would have profirred that the boring should have 
been in the Thames Valley, or even further north than that. 
However, as it was a Sussex scheme, he was desirous, for the 
lionour of his own county, that the first boring should be made 
in Sussex. Whatever might be the results of the experiment, it 
would be a pioneer for other borings which might be adopted, 
and which, in all probability, would be necessary in other parts 
of the country. The spot selected for a boring was a most 
favourable one, and enabled them to avoid the labour of running 
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through at least 2,000 feet of the Wealden beds. Mr. Hawk- 
shaw was so impressed with the possibility of coal being found 
beneath the Wealden, that he thought of making a boring on his 
own estate in West Sussex ; but finding that he would have to 
go through at least 2,000 feet before he reached the point at 
which they were to begin, he very wisely determined to subscribe 
to the sub-Wealden exploration first ; and, if they found a very 
productive coal-field, he might find it answer his purpose to 
begin in West Sussex as well. 

The first Report of the Wealden exploration states that 
several obstacles had been met with, but the boring then pro- 
4 jeeded at a depth of ninety-six feet in a bed of hard blue lime- 
stone. 


|(dcori)(ocin. 

METEOROLOGY DURING THE TEAR 1872. 

The warm weather which set in on December 13, 1871, fol- 
lowing that period of unprecedented cold which ended on the 
preceding day, continued with very few and very slight ex- 
ceptions till March 18. The mean temperatures of the' 
97 days ending on this day were more than 5° in excess above 
their averages ; the direction of the wind during this time was 
mostly from the S.W. ; this was followed by eight days of severe 
cold weather, their average daily deficiency was 7^®, the direction 
of the wind was mostly from the North, and snow fell over the 
country, even to the South Coast, and over the counties of Devon- 
shire and Cornwall. This cold period w^as very severely felt, 
owing to its suddenness and great contrast to the long continued 
high temperature of the preciding 97 days. The mean tem- 
perature of March 17 was in excess above its average, whilst 
that of the 21st was as much as 12° in defect below its average, 
and therefore the latter day was of lower mean temperature 
than the former. The remaining five days of the quarter were 
warm. I do not know any instance of so remarkable a cold 
period 'as that ending December 12, 1871, being followed by as 
remarkable a warm one as that ending March 18, 1872. 

The weather from the end of March and till the first week in 
May was very changeable, there were alternately a few days of 
warmth, and then a few days of cold, the warm periods pre- 
ponderating both in duration and in excess of temperature over 
the defects of temperature and cold. Till May 6 the tempera- 
ture was in excess to the amount of 2J° on the average daily. 
From May 6 to June 12, with the exception of three or four 
days of moderate warm weather at the end of May, the 
weather was cold, the sky mostly cloudy, the nights of low 
temperature with hoar frost and frequent rain, the average de- 
ficiency of daily temperature was On June 13 a warm 
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period set in, and for some days the weather was fine, bright, 
and hot, hut towards the end of the month it was again change- 
able, there w'as an excess of daily temperature above these 
averages of Some heavy thunderstorms took place during 

the hot weather in June 17, 18, and 19, principally over the 
Northern and Midland Counties. 

The weather during the quarter ending September 30 was 
changeable, the mean temperature of the first week in July was 
in excess of the average to the amount of 4 daily ; a cold period 
began on the 8th, and continued till the 18th, the deficiency of 
temperature averaged 1° daily : the warmest period in the quarter 
then set in and continued for 11 days till the 29th, the average 
excess of temperature daily was 7® 9. A cold period follow^, 
rain fell copiously and gener.ally the temperature was below its 
average on every day from July 30 to August 1 5, the average 
daily deficiency was 3°. The weather improved on the 16th but 
became broken towards the end of the month, and was changeable 
till the end of the first week in September, with very mild, 
almost summer-like temperature; in the second week the weather 
W’as unsettled, particularly in the north, where a groat deal of 
rain fell, in the south it was finer and but little rain fell ; the 
excess of temperature for the 33 days ending September 17 was 
^3j° daily ; from this day to the end of the quarter the weather 
was broken, of uncongenial character, rain fell generally, and 
the daily tempe^’aturo was on the average deficient by 6° and 
till October 24 thc' weather was cold, notwithstanding a preva- 
lence of S.W. and W.S.W. winds, and the average deficioney 
of daily temper itu re was 3j®. A warm period set in on the 
25th, and continued till November 9, the average daily excess 
of mean temperature being 3 From November 10 to Novem- 
ber 19 was a steady cold period, with the wind from the N. and 
N.E., the average daily deficiency of temperature being On 

November 20 a period followed of as warm weather as that pre- 
ceding was cold, the daily excess on the average of 14 days 
ending December 3 being 6°, The dirwition of the wind was 
from the S.W. and W.S.W. This was succeeded by a period of 
changing weather, there having been a few days with excess and 
a few days with defect, alternately, the latter rather predomi- 
nating, as the mean daily departure for 16 days ending De- 
cember 19 was below the average. On December 20 an 
extraordinary warm period set in and continued to the end of 
the year, the average daily excess for this period was more than 
9°. The direction of the wind was almost constantly from the 
west. The mean temperature of the month of November was 2^° 
below that of October, and that of December was about 2^® 
below that of November, while the average decline at Greenwich, 
from October to November is 7^°, and from N^jvember to De- 
cember is 3^°. The mean decline from October to November 
from all stations was 2j®, and from November to December 
was 2J ®. — James Grlaishcr, F.R.3. 
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Monthly Means of Results for Meteorological Elements at the Royal Observatory, Greenwich, in the year 1872. 
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Eclipse Expedition, the Late, 153 
Eclipses in History, 154 
Electric Liglit, the, in Paris, 174 
Electric Pile, New, 175 
Electric llayometer, 205 
Electric Wave, Velocity of, the, 173 
Electricity and Earthfjuakes, 1 71 
Electricity and Life, Experiments with 
Noetilucft!, 167 

Electricity, Measuring Temperature 
by, 169 

Elephant, American, from Chicago, 
223 

Emeralds, Supjily of, 273 
Encke’s Comet, 147 
Engraving with Sand, 89 
Envelojx; Machinery Described, 112 
Exact Sciences, the, 129 
Experiment, New' Lecture, 184 
Fees, Professional, 99 
Fats, Decomposition of, 182 
Filter-pumps, New, 192 
Fires, Extinction of, 74 
Fireproof, Construction of, 73 
Fireproof Gunpowder Magazines, 106 
Fireproof Houses and the Boston Fire, 
105 

Fireproof Starch, 73 
First Cradle, Discovery of, Agassiz on, 
243 

Flint Implements of Abbeville and 
Amiens, 129 

Fodder Plants in France, 260 


Fossil Organic Bemains, Dissoveries 
of, 265 

Frost, Influence of, on Vegetables, 269 
Fuel, Worth of, and the Coal Question, 
77 

Fulminatine, New Compound, 42 
Galvanic Batteries, Maintenance of, 
166 

Gas, Cheap, 85 

Gas, Coal, Mixed, and Petroleum, 
Comparative Value of, 86 
Gas, Coal, Sulphur in, 184 
Gas, London, 84 
Gas Light Company, Air, 86 
Gas-lighting, New Modes of, 82, 83 
Gas, Purification of, 186 
Gases, DilTusion of, 185 
Ga‘;cs from Meteoric Iron, 202 
Glacier Motioti, and Regelation, Dr. 

'J’ymlall on, 267 
Goitre in England, 227 
Gold Districts, Netv, 272 
Goothvinia Gigas Described, 261 
Greenwich Royal Observatory, Re- 
jiort on, 136 

Guiiranino, Improved Mode of Prepar- 
ing, 187 

Gun-Carriage, Moncrieff, 47 
Gun-Cotton, Latest About, 42 
Gun-Cotton, New, 38 ^ 

Gunpowder Magazines, Fireproof, 106, 
107 

Gunpowder, Substitutes for, 41 
Heart, Motions of the, Dr. Ruther- 
ford on, 212 

Heat, Dr. Tyndall on, 196 
Hind, Mr., on Sj)ot8 In the Bun, 141 
lIipix)potamu8, ‘ the Baby,’ F. Buck- 
land on, 226 

Holborn Viaduct, Cost of the, 71 
Horse-nail Machinery Described, 113 
Hugget’s Horse-nail Machinery, 113 
Hoosic Tunnel, the, 109 
HydrocarlK)ns, Chemistry of tbe, 183 
Hydro-electric Submarine Cable, 174 
Hygrometer, New, 191 
India, Railw'ays in, 63 
India Rubber Stoppers, 89 
Indicator, Level and Angle, 34 
Indium, the^New Metal, 176 
Infusoria, Mode of Origin of, 245 
Inks, Changeable, 96 
Ink, Indelible, 96 
Insects, Origin of, 232 
Insects, Rare, 234 
Iron, Burnt, 203 

Iron, New Mode of Determining the 
Quality of, 181 
Iron Pipes, Glass-lined, 44 
Israel, Lost Tribes of, 214 
Japan, Lighthouses of, 66 
Japanese Plants, on, 254 
Jewel Kaleidoscope, 28 
Joule Characterised, 1.91 
Jupiter, the Planet, 166 
Kaleidoscope, Patent Jewel, 28 
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Kayaer’s Spectroscopic ObserrationB, 
143 

Kepler’s Laws, Dr. Carpenter on, 131 
Kites and Balloons at Sea, 34 
Labour-Saving Machinery, 93 
Lambeth Potteries, the, 89 
Liebig’s Extract of Meat, 116 
Light Emitted by Iodine Vapour, 192 
Light Signals at the Parliament 
Houses, 102 
Light, Silbor, the, 102 
Lights, South Foreland, 100 
Lighthouses of Japan, 65 
Lighting Gas, New Mode of, 82 
Lightning Conductors, 172 
Lithofracteur, Experimental, 36 
Lion, Old. Zoological Soc. death of, 216 
Lithology of the Sea-bottom, 237 
Locomotive Works, Extensive, 55 
London Oas, 84 
London Water Supidy, 120 
Lubbock, Sir John, on National 
Science, 207 

Lunar Objects Suspected of Change, 
Report on, 139 
Machinery, Envelope, 112 
Machinery, llorse-nail, 113 
Machines, Printing, Kastenbein's, 111 
Mjigenta Dye wit) i out a Mordant, 199 
^jignetic Distribution, on, by M. 
Janin, 165 

Magnetic Disturbances during the 
late Aurora, 163 

Magnetic and Meteorological Work at 
Bombay, 1 61 
Magnetism, Laws of, 163 
‘ Man, tlie Interpreter of Nature,’ 127 
Mediterranean Ii’oii Ship Building 
Company Works, 67 
Melloni s Thenno-eleotric Pile, 198 
Meteors, Daylight, 148 
Meteoric Shower, the, of Nov., 161 
Meteorology of 1872, 282 
Mildd’s Marine Watch, 74 
Moab, Geology of, 263 
Mollusca, Maltese, 249 
Moncrieif Gun-Carriage, 46 
Mongoose Attacking Snakes in India, 
252 

‘ Mors Electriquc,’ 172 
Mountain Railroad, 52 
Niom-Niam Cannibals, 220 
Nicholson’s Alkali Blue on Wool, 198 
Night Violet, Claudet on, 198 
Obituary: List of deceased i)ersons emi- 
nent hi Science, Art, and literatuiv : 
— Adams, W. B., 1 8 ; Alloni, T., 13 ; 
Atherstone, E., 17; Babinet, 13; 
Baehr, 26 ; Bagster, J., 14 ; Baird, 
Dr., 21 ; Ballantyne, 13 ; Bamford, 
S., 13; Banks, R. R., 21 ; Barnes, 
R., 14 ; Becher, Lady, 13 ; Bennet, 
J. G., 16; Blagrove, H., 13; Bow- 
ring, Sir John, 13 ; Brough, J. C., 
19; Browne, R, P., 20; Bums, 
Colonel, 13 ; Chapman, E. T., 14 ; 


Childers, Leon, 26 ; Chorley, H. F., 
19 ; Coote, H., 22 ; D'Aubignd, H. 
M., 21 ; Dalling, Lord, 13; De la 
Rive, 23 ; De Jaenisch, 26 ; Doxat, 
Lewis, 18 ; Fierlandt, 23 ; Forrest, 

E. , 13; Forrester, A., 13 ; Forster, 

F. , 26 ; Gillott, J., 13 ; GoldstUckcr, 
24; Gray, George, 13; Gris, J.C.,19 ; 
llannay, James, 17 ; Hilferdiiig, 
25 ; Kranner, 23 ; Krantz, 24 ; LeBas, 
26 ; Lever, Charles, 17 ; Lord, J. K., 
17; Marrable, F., 21 ; Maurice, Rev. 
F. I)., 20 ; Mayall, Edwin, 17 ; May- 
hew', Horace, 13 ; M‘Leod, Rev. 
Norman, 13; Mazzini, Joseph, 19; 
Merry weather, 24 ; Morse, S. B., 
14; Patterson, R., 16; Pennefather, 
Sir J., 19 ; Pouchot, 24; Ramsay, 
Doan, 22 ; Rankine, Prof., 23 ; 
Siebc, Aiig., 20 ; Skey, F. C., 13 ; 
Somerville, Mary, 10 ; Startin, M., 
26 ; Stuart, Clicv., 15 ; Sykes, Col., 
16 ; Trendlcnburg, Prof., 19 ; Vi- 
comte de Rouge, 12 

Observatory, the Florentine, Report 
of, 137 

Observatories, Physical, Col. Strange 
on, 138 

Observatory, Royal, Greenwich, 136 
Odontoblasts of Teeth, 219 
Ordnance, XJnmcchanically Rifled, 46 
Ordnance Survey of 1/Oiidon, 92 
Oxford Natural Science School, 159 
Oxygen (his, Comhu.stion in. 199 
Oxygen, Manufact. of, near Paris, 201 
Oxygen »s a P,emedial Agent, 200 
Oxyhyd l ie Lights, 186 
Paris, Sewage of, 68 
Parlianiontarj' Papers, New, 100 
Petroleum and Benzoline, 108 
Pi'troleum, Consumption of, in the 
World, 186 

Phohis, the Excavating, 248 
r)i<»sj)hat(*of Lime, Si'wage Process,! 94 
Phosphorcscicrtoe of the .Sea, 246 
Pliosphoric Acid, to Determine, 195 
Photographs, Chemical Glass, 205 
; Photographic Progress, Recent, 205 
j Photographic Litliography, 205 
I Photoheliograiihs Suggested, 134 
j Planet, New, 155 
I Planet, Jni>iter, the, 155 
Planetary Spectra, 156 
Plants, Sensation of, 259 
Potassium, New, of Making and Re- 
ducing, 181 

Potteries of Lambeth, Vapour from, 89 
‘ Practice makes Perfect,’ 93 
Premiums, Civil Engineers’ Institu- 
tion, 97 

Printing Machines, Kastenbein's, 111 
Printing Metallic’, Vial on, 45 
Printing Press, ‘ the Walter,’ 72, 73 
Printing on Stuff, New Mode of, 96 
Protection of Birds, 229 
Puddling Machine, New, 123 
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Pulse, Frequency of the, 210 
Punriion’a &iin-Cotton Experiments, 39 
Railways, American, 108 
Railways in India, 63 
Railrosid, Mountain, 52 
Railways, Purchase of, by the State, 46 
Railway Works, London, Dover, and 
Chatham, 55 

Ransome Stone Manufacture, 90 
Rhinoceros, New Asiatic, 224 
Rhinoceros, the Hairy, 224 
Rhinoceroscisin tlieZcxilogical Society’s 
Menagerie, P. Buckland on, 224 
Rodman Gutia, (iast-iron, 62 
Rotation, Measuring theVclocIty of, 33 
Rumford, Count, on Heat, 197 
Safety Lamp, New, for Miners, 122 
St. Paul’s Cathedral Protected from 
Lightning, 126 

Salmon Anglers in English and Welsh 
Rivers, 238, 239 
Salmon Season of 1872, 240 
Sand and Petroleum, 265 
Sea-bottom, Lithology of, 237 
Sea, Phosphorescence of, 244 
Sea- water in Bread-maldng, 1 90 
Seas, Inland, Physical Condition of, 
by Dr. Carpenter, 262 
Serpent, Triple-headed, 262 
Seri)ent Worship, Origin of, 252 
Service-shell, 400-lb., Strengthened, 51 
^wagfl of Paris, 68 
Sewage Process, Phosphate of Lime, 
194 

Siemens, Mr., on Coal Fires,' 80 
Signal Light at the Houses of Parlia- 
ment,, 102 
Silica Paint, 95 
Silver, Filiform Native, 181 
Shark, Huge, Described, 242 
Ship Saloon, Bt'ssemer's, 58 
Silk, Siwntaneous 1 nflammation of, 180 
Sky, Blue Colour of the, ir>r» 
Snake-bites, Death from, in India, 250 
Soap Powiiers, 88 

Solar Outbursts and Magnetic Storms, 
161 

Solar Sixjctroscopy, 143 
Solar SiKits, on, 141 
South Foreland Lights Described, 100 
Spectrum, Strange Stellar, 144 
Spectroscojie, Pocket, 144 
Star- Depths, Proctor on, 145 
Steam Communication. Continental, 61 
Steam-ships, Double, 62 
Steam Factory, Floating, 66 
Steel and Magnetism, 1 62 
Study of Nature, Dr. Carpenter on, 133 
Sturgeon, Development of the, 238 
Submarine Explorations, Jeffreys on, 
237 

Sugar, Beet, of California, 257 
Sugar, Home-grown, Mr. Caird on, 257 
Sulphate of Copper Voltaic Element 
for Continuous Currents, 167 


Bun, Physical State of the, 140 
Sun, Spots in the, 141 
Tannin, a Reagent for the Blood, 195 
Tea-plant in America, 258 
Teeth, Odontoblasts of, 219 
Telegraphic Inventions, New, 166 
‘ Thunderer ’ Turrdt-Vesscl, 29 
Tin, Molecular Change in, 74 
Topknot, Muller's, netted at Brighton, 
238 

Torpedoes, Mallet on, 47 
Towns, Lighting of, 83 
Tramway, Hodgson’s New Wire, 50 
Tramways, Vienna, 60 
Transport, Rapid, 64 
Tree-copal, Descriljed, 253 
Tunnel, the Hoosic, 108 
Tunnel, Proposed, under the British 
Channel, 98 

Tyndall, Dr. , on the Combustion of the 
Diamond, 203 
Tyndall, Dr., on Heat, 19C 
Vertical Engines in the Navy, 31 
Vesuvius, Gi’oat Eruption of, 

Vienna, the Wild, 227 
Viaduct, Holborn, Cost of the, 71 
VienJia Tattooed Man, 218 
Vienna, Tramways, 50 
Vienna Exhibition Building, 27 
Volcano, the Great Hawaiian, 277 
Volcanoes, Mallet on, 271 
Uniformity of Weights, Measures, and 
Coins, 33 

Walter Press, the, Described, 72 
Wandsworth Bridge, Desciilxid, 70 
Wur.sop Aero-Steam System, 64 
Wasp, u Tame One, 233 
Waste in Fncl Cousnm]ition, 78, 79 
Waste, Utilisjition of, 193 
Wu*ch, Mildc's Marine, 74 
Water Companies, Mctroi)olitan, 98 
Water, l)iiComiK)sitiou of, 187 
Water, Filtration of, 87 
Water Sixmtanemis, Distillation of, 
and Alcohols insoluble in Water, 188. 
Water in Plants. 189 
W’^nter Supply of London, 122 
Water, Distillation of, and Butylia 
Iodine, 188 

Wealden, South, Exploration of, 278 
Well, Deepest in the World, 271 
Westinghouse Air-brake, the, 66 
Weeds, Seeds of, 259 
Whale, Eazor-bucked, 228 
WiiaU's, Rheumatism in, 228 
Wliitworth Gun, New, 48 
Whitworth Jletal, 48 
Witch Huznl, Common, 261 
Wombwell's Menagerie, Sale of, 216, 21 7 
Wood-carving, McH’haiiical, 91 
Work of Art, Fine, at Vienna, 218 
Yew-tree, Millenarian, in Wilts, 261 
Zoological Society of London, Bepoit 
of, 214, 235 

Zoologic^ Notes, 234-236 
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• 

Humber s New Work on Waier-Supply, 

A COMPREHENSIVE TREATISE on the WATER-SUPPLY 
of CITIES and TOWNS. By William Humber, Assoc. Inst. 
C.E., and M. Inst. M.E. Author of “Cast and Wrought Iron 
Bridge Construction,” &c. &c. This work, it is expected, will con- 
tain about 50 Double Plates, and uji wards of 300 pages of Text. 
Imp. 4to, half bound in morocco. [/« the press. 

In accumulating information for this vobnuCy the Author has 
been very liberally assisted by several professional frieitdSy who have 
made this department of engineering their special study. He has thus 
been in a position to prepare a work whichy within the limits of a 
single volume^ will supply the reader with the most complete and 
reliable information upon all subjects^ theoretical and practical^ con- 
nected^with water supply. Through the kindness of Messrs. Ander- 
icn^ B^man, Hawksle)>^ Homersham, Baldwin Lathaniy Lawson, 
idUtBfUQuicky Rawlinson, Simpson, and others, several works, con- 
sti'ucted and in course of construction, from the designs of these gentle- 
men, will be fully illustrated and described. 

AMONGST OTHER IMPORTANT SUBJECTS THE FOLLOWING WILL BE TREATED 
IN THF- TEXT 

Historical Sketch of the means that have been proposed and adopted for the Supply 
of Water. — Water and the Foreign Matter usually associated wiUi it. — Rainfall and 
Evaporation. — Springs and Subterranean Lakes. — Hydraulics. — ^The Selection of 
Sites for Water Worl^— Wells. — Reservoirs. — Filtration and Filter Beds. — Resenroir 
and Filter Bed Appendages. — Pumps and Appendages. -iPumping Machineiy. — 
Culverts and Conduits, Aqiieducts, Syphons, &c.— Distribution of Water. — Water 
Meters and general House Fittings.— Cost of Works for the Supply of Water.— Con- 
stant and Intermittent Supply.— SuKcstions for preparing Plans, &c. &c., toMther 
with a Description of the numerous Works illustrated, viz : — Aberdeen, Bituford, 
Cockermouth, Dublin, Glasgow, Loch Katrine, Liverpool, Manchester, Rotherham, 
Sunderland, and several others ; with copies of the Contract, Drawings and Specih- 
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Humber's Modern Engineering. First Series. 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING, 1863. Comprising Civil, Mechanical, Marine, Hydraulic, 
Railway, Bridge, and other hmgineering Works, kz. By William 
Humber, Assoc. Inst. C.E., hz. Imp. 4to, with 36 Double 
Plates, draw to a large scale, and Photographic Portrait of John 
Hawkshaw, C.E., F.R.S., &c. Price 3/. 3^. half morocco. 


JAsi of the Plates. 


NAME AND DE.SCRIPTION. PLATES. 

Victoria Station and Roof— L. 1 >.& S. C. Rail. 1 to 8 

Southport Pier 9 and 10 

Victoria Station and Roof— L. C. &D. &G. W. 

Railway.s jitoisA 

Roof of Cremome Music Hall 16 

Bridge over G. N. Railway 17 

Roof of Station— Dutch Rhenish Railway .. 1 8. and 19 
Bridge over the Thames— West London Ex- 
tension Railway 20 to 24 

Armour Plates 25 

Suspension Bridge, Thames 26 to 29 

The Allen Engine 30 

Suspension Bridge, Avon 31 to 33 

Underground Railway 34 to 36 


NAME OF F.Nr, INKER. 
Mr. R. Jacomb Hood, C.E. 
Mr. James Brunlees, C.E. 

Mr. John Fowler, C.E. 

Mr. William Humber, C.E. 
Mr. Joseph Cubitt, C.E. 
Mr. Euschedi, C.E. 

Mr. William Baker, C.E. 
Mr. James Chalmers, C.E. 
Mr. Peter W. B.arlow, C.E. 
Mr. G. T. Porter, M.E. 

Mr. John Hawkshaw, C.E. 

and W. H. Barlow, C.E. 
Mr. John Fowler, C.E, 


With copious Descriptive Lettei'prcss, Specifications, &c. 


“ Handsomely lithographed and printed. It will find favour with many who de.sire 
to preserve in a pcrm.anent form copies of the plans and specifications prepared for Uie 
guidance of the contractors for many iinport.'int engineering works.” — Engineer. 


Humber's Modern Engineering. Second Series. 

A RECOIGD of the PROGRESS of MODERN ENGINEER- 
ING, 1864 ; with Photographic Portrait of Robert Stephenson, 
C.E., M.P., F.R.S., &c. Price 3/. y. half morocco. 


List of the Plates. 


NAME AND DESCRIPTION. PLATES. 

Birkenhead Docks. Low Water Basin i to 15 

Charing Cross Station Roof— C. C. R.ailway. j6 to 18 
Dieswdl Viaduct — Great Northern Railway. 19 
Robbery Wood Viaduct— Great N. Railway. 20 

Iron Permanent Way 20a 

Clydach Viaduct — Merthyr, Tredegar, .and 

Abe^venny Railway 21 

Ebbw Viaduct ditto ditto ditto 22 

College Wood Viaduct — Cornwall Railway . . 23 

Dublin Winter Palace Roof 241026 

Bridge over the Thames— L. C. & D. Railw. 27 to 32 
Albert Harbour, Greenock 33 to 36 


NAME OF ENGINEER, 

Mr. G. F. Ly.sier, C.E. 
Mr. Hawkshaw, C.E. 
Mr. J. Cubitt, C.E. 

Mr. J. Cubitt, C.E. 


Mr. Gardner, C.E. 

Mr. G.ardner, C.E. 

Mr. Brunei. 

Messrs. Ordish & Le Feuvre. 
Mr. J. Cubitt, C.E. 

Messrs. Bell & MiUer. 


With copious Descriptive Letterpress, Specifications, &c. 


“ A resumiof all the more interesting and important works lately completed in Great 
Brit»n ; and containing, as it does, carefully executed drawings, with full working 
details, will be found a valuable acces.sory to the profession at Engineer. 

Mr. Humber has done the profe.s.sion ppod and tnie service, by the fine collection 
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Humber’s Modern Engineering. Third Series. 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING, 1865. Imp. 4to, with 40 Double Plates, drawn to a large 
scale, and Photographic Portrait of J. R. M ‘Clean, Esq., late Pre- 
sident of the Institution of Civil Engineers. Price 3/. 3J. half 
morocco. 

List of Plates and Diagrams, 


MAIN DRAINAGE, METROPOLIS. 
North Side. 

Map showing Interception of Sewers. 
Middle Level Sewer. Sewer under Re- 
gent’s Canal. 

Middle Level Sewer. Junction with Fleet 
Ditch. 

Outfall Sewer. Bridge over River Lea. 
Elevation. 

Outfall Sewer. Bridge over River Lea. 
Details. 

Outfall Sewer, Bridge over River Lea. 
Details. 

Outfall Sewer. Bridge over Marsh Lane, 
North Woolwich Railway, and Bow and 
Barking Railway Junction. 
vOutfall Sewer. Bridge over Bow and 
Barking Railway. Elevation. 

Outfall Sewer. Bridge over Bow and 
Barking Railway. Details. 

Outfall Sewer. Bridge over Bow and 
Barking Railway. Details. 

Outfall Sewer. Bridge over East London 
Waterworks’ Feeder. Elevation. 
Outfall Sewer. Bridge over East London 
Waterworks’ Feeder. DetniLs. 

Outfall Sewer. Reservoir, Plan. 

Outfall Sewer. Reservoir. Section. 
Outfall Sewer. Tumbling Bay and Outlet. 
Outfall Sewer. Penstocl^, 

South Side. 

Outfall Sewer. Piermondsey Branch. 
Outfall Sewer. Bermoud.sey Branch. 
Outfall Sew'er. Reservoir and Outlet. 
Plan. 


MAIN DICAINAGE, METROPOLIS. 

continued — 

Outfall Sewer. Reservoir and Outlet. 
Details. 

Outfall Sewer. Reservoir and Outlet. 
Details. 

Outfall Sewer. Reservoir and Outlet. 
Details. 

Outfall Sewer. Filth Hoist. 

Sections of Sewers ^North and South 
Sides). 

THAMES EMBANKMENT. 

Section of River Wall. 

SteiTin-boat Pier, Westminster. Elevation 
Steam-boat Pier, Westminster. Detmls. 
Landing Stairs between Charing Cross 
and Waterloo Bridges. 

York Gate. Front Elevation. 

York Gate. Side Elevation and Details. 
Overflow and Outlet at Savoy Street Sewer. 
Details. 

Overflow and Outlet at Savoy Street Sewer. 
Penstock. 

Overflow and Outlet at Savoy Street Sewxr.^ 
Penstock. 

Steam-boat Pier, Waterloo Bridge. Eleva- 
tion. 

Steam-boat Pier, Waterloo Bridge. De- 
tails. 

Steam-boat Pier, Waterloo Bridge. De- 
tails. 

Junction of Sewers. Plans and Sections. 
Guliif's. Plans and Sections. 

Rolling Stock. 

Granite and J ron F orts. 


With copious Descriptive Letterpress, Specifications, &c 


Opinions of the Press, 

” Mr. Humber’s works — especially his annual ‘ Record,’ with which so many of our 
readers are now familiar— fill a void occupied by no other branch of literature. . . . 
The drawings have a constantly increasing value, and whoever desires to possess clear 
representations of the two great works carried out by our Metropolitan Board will 
obtain Mr. Humber’s last volume.” — Engineering, 

“ No engineer, architect, or contractor should fail to preseive these records of works 
which, for magnitude, have not their parallel in the present day, no student in the 
profession but should carefully study the details of these great works, which he may be 
one day called upon to imitate.” — Mechanic^ Magazine. 

“ A work highly creditable to the industry of its author The volume is quite 

an mcyclo];^dia for the study of the student who desires to master die subject cf 
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Humber's Modern Engineering. Fourth Series. 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING, 1866. Imp. 4to, with 36 Double Plates, drawn to a large 
scale, and Photographic Portrait of John Fowler, Esq,, President 
of the Institution of Civil Engineers. Price 3/. 3^. half-morocco. 


List of the Plates and Dia^'anis» 


NAME AND DESCRIPTION. PLATES, 

Abbey Mill.s Pumping Station, Main Drainage, 

Metropolis 1 to 4 

Barrow Docks 5 to 9 

Manejuis Viaduct, Santiago and Valparaiso 

Railway 10, 1 1 

Adam.s’ Locomotive, St. Helen’s Canal Railw. 12, 13 
Cannon Street Station Roof, Charing Cross 

Railway 14 to 16 

Road Bridge over the River Moka 17, 18 

Telegraphic Apparatus for Mesopotamia 19 

Viaduct over the River Wye, Midland Railw. 20 to 22 
St. Germans Viaduct, Cornwall Railwray .... 23, 24 

Wrought-Iron Cylinder for Diving Bell 25 

Millw^l Docks 26 to 31 

Milroy’.s Patent Excavator 32 

Metropolitan District Railway 33 1038 

Harbours, Ports, and Breakwaters A to c 


NAME OF ENGINEER. 


Mr. Bazalgettc, C.E. 
Messrs. MClean & Stillman, 
[C E 

Mr. W. Loyd, C.E. 

Mr. H. Cross, C.E. 

Mr. J. Hawkshaw, C.E. 

Mr. H. Wakefield, C.E. 

Mr. Siemens, C.E. 

Mr. W. H. Barlow, C.E. 
Mr. Brunei, C.E, 

Mr. J. Coode, C.E. 

Messrs. J. Fowler, C.E,, and 
William Wilson, C.E. 

Mr. Milroy, C.E. 

Mr. J. Fowler, Enginecr-il^ 
Chief, and Mr. T. M. 
Johnson, C.E. 


The Letterpress comprises — 

A concluding article on Harbours, Ports, and Breakwaters, with 
Illustrations and detailed descriptions of the Breakwater at Cher- 
bourg, and other important modern works ; an article on the 
Telegraph Lines of Mesopotamia ; a full description of the Wrought- 
iron Diving Cylinder for Ceylon, the circumstances under which it 
was used, and the means of working it ; full description of the 
Millwall Docks ; &c., &c., &c. 


Opinions of the Press. 

“Mr. Humber's ‘ Record of Modern Engineering’ is a work of peculiar value, as 
well to those who design as to those who study the art of engineering construction. 
It embodies a vast amount of practical information in the form of full descriptions and 
working drawings of all the most recent and noteworthy engineering works. The 
plates are excellently lithographed, and the pre.scnt volume of the ^Record’ is not a 
whit behind its predecessors."— il/rrArrwilcj’ Magazine, 

“We gladly welcome another year’.s is.sue of this valuable publication from the able 
pen of Mr. Humber. The accuracy and general excellence of this work are well 
known, while its usefulness in giving the measurements and details of some of the 
latest examples of engineering, as carried out by the most eminent men in the profes- 
sion, cannot be too highly prized.” — Artizan. 

“The volume forms a valuable companion to those which have preceded it, and 
cannot fail to prove a most important addition to every engineering library. 

Journal. 

“ No one of Mr. Humber’s volumes wa.s bad : all were worth their cost, from the 
mass of plates from well-executed drawings which they contained. In this respect, 
perhaps, this last volume is the most valuable that the author has produced.”— /Vtfr- 
iical Mechanics' Journal, 
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Humbei'^s Great Work on Bridge Construction. 

A COMPLETE and PRACTICAL TREATISE on CAST and 
WROUGHT-IRON BRIDGE CONSTRUCTION, including 
Iron Foundations. In Three Parts — ^I’heoretical, Practical, and 
Descriptive. By W illiam Humber, Assoc. Inst. C. E. , and M. Inst. 
M.E. Third Edition, revised and much improved, with 1 15 Double 
Plates (20 of which now first appear in this edition), and numerous 
additions to the Text. In 2 vols. imp. 4to., price 6/. i6j. 6d. half- 
bound in morocco. \Rectntly published. 

“A rery valuable contribution to the standard literature of civil engineering. In 
addition to elevations, plans, and sections, large scale details are given, which very 
much enhance the instructive worth of these illustrations. No engineer would wil- 
lingly be without so valuable a fund of information.” — Civil Engineer and Architect' $ 
yournaL 

“The First or Theoretical Part contains mathematical investigations of the prin- 
ciples involved in the various forms now adopted in bridge construction. These 
investigations are exceedingly complete, having evidently been very carefully con- 
•sidered and worked out to the utmost extent that can be desired by the practical man. 
The tables are of a very useful character, containing the results of the most recent 
experiments, and amongst them arc some valuable tables of the weight and cost of 
cast and wrought-iron stmetures actually erected. The volume of text is amply illus- 
trated by numerous woodcuts, plate.s, and diagrams : and the plates in the second 
volume do great credit to both draughtsmen and engravers. In conclusion, we have 
great plejisure in cordially recommending this work to our readers.” — Artizan. 

* Mr. Humber’s stately volumes lately issued— in which the most important bridges 
erected during the last five years, under the direction of the late Mr. Urunel, Sir W. 
Cubitt, Mr. Hawkshaw, Mr. Page, Mr. Fowler, Mr. Hemans, and others among our 
most eminent engineers, are drawn and specified in great detail.” — Engineer. 

Weak's Engineers Pocket-Book. 

THE ENGINEER’S, ARCHITECT’S, and CONTRACTOR’S 
POCKET-BOOK (Lockwood iS: Co.’s; formerly Weale’s). 
Published Annually. In roan tuck, gilt edges, with 10 Copper- 
Plates and numerous Woodcuts. Price fij. 

“ A va.st amount of really valuable matter condensed into the small dimen- 
sions of a book which Ls, in reality, what it profe.s.se.s to be — a pocket-book 

We cordially recommend the book to the notice of the managers of coal and other 
mines ; to them it will prove a handy book of reference on a variety of subjects more 
or less intimately connected with their profession.” — Colliery Guardian. 

“ Ever)’ branch of engineering is treated of, and facts, figures, and data of every 
kind abound.” — Mechanics' Mag. 

“It contains a large amount of information peculiarly valuable to those for whose 
use it is compiled. We cordially commend it to the engineering and architectural 
professions generally.” — Mining JoJtrttal. 

Iron Bridges, Girders, Roofs, &c. 

A TREATISE on the APPLICATION of IRON to the CON- 
STRUCTION of BRIDGES, GIRDERS, ROOFS, and OTHER 
WORKS ; showing the Principles upon which such Stmetures are 
Designed, and their Practical Application. Especially arranged for 
the use of Students and Practical Mechanics, all Mathematical For- 
mula: and Symbols being excluded. By ERANCIS Campin, C.E. 
With numerous Diagrams. i2mo., cloth boards, 3^., cloth limp, 2s. 

\kecently published. 

“ For numbers of young engineers the book is just the cheap, handy, first guide 
they want” — Middlesborough Weekly News. 

“ Invaluable to those who have not been educated in mathematics.”— Co/Z/rr) 
Guardian. 

“ Remarkably accurate and well written.”— 



WORKS PUBLISHED BY LOCKWOOD & CO. 


Barlow on the Strength of Materials, enlarged. 

A TREATISE ON THE STRENGTH OF MATERIALS, 
with. Rules for application in Architecture, the Construction of 
Suspension Bridges, Railways, &;c. ; and an Appendix on the 
Power of Locomotive Engines, and the effect of Inclined Planes 
and Gradients. By Peter Barlow, F.R.S., Mem. Inst, of France ; 
of the Imp. and Royal Academies of St. Petersburgh and Brussels ; 
of the Amcr. Soc. Arts; and lion. Mem. Inst. Civil Engineers. 
A New and considerably Enlarged Edition, revised by his Sons, 
P. W. Barlow, F.R.S., Mem. Inst. C.E., and W. H. Barlow, 
F.R.S., Mem. of Council Inst. C.E., to which are added a Sum- 
mary of Experiments by Eaton IIoockinson, F.R.S., William: 
Fairbaikn, F.R.S., and David Kirkaldy ; an Essay (with 
Illustrations) on the effect jiroduced by passing Weights over 
Elastic Bars, by the Rev. Robert Willls, M.A., F.R.S. And 
Formulae for Calculating Girders, &c. The whole arranged and 
edited by William Humber, Assoc. Inst. C.E., and Mem. Inst. 
M.E., Author of “ A Complete and lhactical Treatise on Cast and 
Wrought-Iron Bridge Con.struction,” Ac. Ac. Demy 8vo, 400 pp., 
with 19 large Plates, and numerous woodcut.s, price l&r. cloth. 

“ This edition has underjjone considerable improvement, and has been brought down 
to the present date. It is one of the first books of reference in existence.’* — Artizan. 

** Althouffii issued as the sixtli edition, the volume under consideration is worthy of 
being reearded, for all practical jmrposes, .ts an entirely new work . . . the book 

is iindoiiLtedly worthy of the highest cummendation.”- ■ Mining Jourfinl. 

“An increased value has been given to this very valuable work by the addition of 
a large amount of information, which cannot prove otherwise than highly useful to 

those w'ho require to consult it The arrangement and editing of this 

mass of information has been undertaken by Mr. Humber, who has most ably fulfilled, 
a task requiring special care and ability to render it a success, which this edition most 
certainly is. He has given the finishing touch to the volume by introducing into it 
an interesting memoir of Professor Harlow, which tribute of respect, we are sure, will 
be appreciated by the members of the engineering profession.” — Mechanics' Magazine. 

“A book which no engineer of any kind can afford to be without.” — Colliery 
Guardian. 

“ The best book on the suluect which has yet appeared We know of 

no work that so completely fulfils its mission.” — English Mechanic. 

“ There is not a pupil in an engineering school, .an apprentice in an engineer’s or 
architect’s office, or a competent clerk of works, who will not recognise in the scientific 
volume newly given to circulation, an old and valued friend.” — Building Nezvs. 

“The standard treatise upon this particular swhlccX."— Engineer. 

Strains, For midcB &Diag7^ams for Calculation of 

A HANDY BOOK for the CALCULATION of STRAINS 
in GIRDERS and SIMILAR STRUCTURES, and their 
STRENGTH ;consi.stingofFonnuIteand Corresponding Diagrams, 
with numerous Details for Practical Application, Ac. By William 
Humber, Assoc. lust C.E., Ac. Fcap. 8vo, with nearly 100 
Woodcuts and 3 Plates, price yr. 6^4 cloth. 

“ The arrangement of the matter in this little volume is as convenient as it well 

could be The .system of employing diagrams as a substitute for complex 

computations is one justly coming into great favour, and in that respect Mr. Hump’s 
volume is fully up to the times.” — Engineering. 

" The formul* are neatly expressed, and tiie diagrams good.*’ --‘Atheneeutn. 

“We heartily commend this really handy book to our engineer and architect 
readers.”— Mechanic. 
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Strains. 

THE STRAINS ON STRUCTURES OF IRONWORK; 
with Practical Remarks on Iron Construction. By F. W. Sheilds, 
M. Inst. C.E. Second Edition, with 5 plates. Royal 8vo, 5^. cloth. 
Contents.— Introductory Remarks ; Beams Loaded at Centre ; Beams Loaded at 
unequal distances between sup^mrts ; Beams uniformly Loaded ; Girders with triangu- 
lar bracing Loaded at centre : Ditto, Loaded at unequal distances between supports ; 
Ditto, uniformly Loaded ; Calculation of the Strains on Girders with triangular 
Basings ; Cantilevers; Continuous Girders; Lattice Girders; Girders with Vertical 
Stmts and Diagonal Tic.s ; Calculation of the Strains on Ditto ; Bow and String 
Girders ; Girders of a form not belonging to any regular figure ; Plate Girders ; Ap- 
portionments of Material to Strain ; Comparison of different Girders ; Proportion of 
Length to Depth of Girders ; Character of the Work ; Iron Roofs. 

Cmstruction of Iron Beams, Pillars, &c. 

IRON AND HEAT, Exhibiting the Principles concerned in the 
Construction of Iron lleams. Pillars, and Bridge Girders, and the 
Action of Heat in the Smelting Furnace. By James Armour, 
C.E. Woodcuts, l2mo, cloth boards, 3^. 6ii, ; cloth limp, 2s. 

{Recently published. 

“ A ver)' useful and thoroughly practical little volume, in every way deserving of 
>:irculaliou amongst working men .” — Mining Jourfial. 

“No ironworker who wishes to acquaint himself with the principles of his own 
trade can afford to be w’ithoul it.” — South Durhavt Mercury. 

Power in Motion, 

POWER IN MOTION : Horse Power, Motion, Toothed Wheel 
Gearing, Long and Short Driving Bands, Angular Forces, &c. 
By James Armour, C.E. With 73 Diagrams. i2mo, cloth 
boards, 3^. (id,; cloth limp, 2J. (id. [Recently published. 

“ Numerous illustrations enable the author to convey his me.aning as explicitly as 
‘it is jierhups possible to be conveyed. 'I'hc v.aluc of the theoietic and practical know- 
ledge imparted cannot well be over estimated.”- Weekly Chronicle. 

Metallurgy of Iron. 

A TREATISE ON THE METALLURGY OF IRON : con- 
taining Outlines of the History of Iron Manufacture, Methods of 
A.ssay, and Analyses of Iron Orc.s, JYocesses of Manufacture of 
Iron and Steel, 6ec. By H. Bauf.rman, F.G.S., Associate of the 
Royal School of Mines. With numerous Illustrations. Third 
Edition, revised and much enlarged. 121T10., cloth boards, 5^. ( d . ; 
cloth limp, 4.V. 6d. [Just published. 

“ Carefully written, it has the merit of brevity and conciseness, as to less important 
points, while all material matters arc very fully and thoroughly entered into.” — 
Standard. 

Trigonometrical Surveying. 

AN OUTLINE OF THE METHOD OF CONDUCTING A 
TRIGONOMETRICAL SURVEY, for the Formation of Geo- 
g[raphical and Topographical Maps and Plans, Military Recon- 
naissance, Levelling, &c., with the most useful Problems iu Geodesy 
and Practical Astronomy, and Formuhe and Tables for Facilitating 
their Calculation. By Major-General Fromi^ R.E., Inspector- 
General of Fortifications, &c. Third Edition, revised and improved. 
With 10 Plates and 113 Woodcuts. Royal 8vo, I2x. cloth. 
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Hydraulics. 

HYDRAULIC TABLES, CO-EFFICIENTS, and FORMULA 
for finding the Discharge of Water from Orifices, Notches, Weirs, 
Pipes, and Rivers. By John Neville, Civil En^neer, M.R.I.A. 
Second Edition, with extensive Additions, New Formulae, Tables, 
and General Information on Rain-fall, Catchment-Basins, Drainage, 
Sewerage, Water Supply for Towns and Mill Power. With nume* 
rous Woodcuts, 8vo, i6j. cloth. 

*** This work contains a vast number of different hydraulic 
formulae, and the most extensive and accurate tables yet published 
for finding the mean velocity of discharge from triangular, quadri- 
lateral, and circular orifices, pipes, and rivers ; with experimental 
results and co-efficients ; effects of friction ; of the velocity of 
approach ; and of curves, bends, contractions, and expansions ; the 
best form of channel ; the drainage effects of long and short weirs, 
and weir-basins ; extent of back-water from weirs ; contracted 
channels ; catchment-basins ; hydrostatic and hydraulic pressure ; 
water-power, &c. &c. 

Levelling. 

A TREATISE on the PRINCIPLES and PRACTICE ot 
LEVELLING ; showing its Application to Purposes of Railway 
and Civil Engineering, in the Construction of Roads ; with Mr. 
Telford’s Rules for the same. By Frederick W. Simms, 
F.G.S., M. Inst. C.E. Fifth Edition, very carefully revised, with 
the addition of Mr. Law’s Practical Examples for Setting out 
Railway Curves, and Mr. Trautwine’s Field Practice of Laying 
out Circular Curves. With 7 Plates and numerous Woodcuts. 8vo, 
Sj. 6i/. cloth. ** Trautwine on Curves, separate, price 5^. 

“One of the mo.st important text-books for the general surveyor, and there is 
scarcely a question connected with levelling for which a solution would be sought but 
that would be satisfactorily answered by consulting the volume.”— Af/ww/jf Jourfial. 

“The text-book on levelling in most of our engineering schools and colleges.”— 
Engineer. 

“ The publishers have rendered a substantial .service to the profession, especially to 
the younger members, by bringing out the present edition of Mr. Simms’s useful work.” 
•^Engineering. 

Tunnelling. 

PRACTICAL TUNNELLING ; explaining in Detail the Setting 
out of the Works ; Shaft Sinking and Heading Driving ; Ranging 
the Lines and Levelling Under-Ground ; Sub- Excavating, Timber- 
ing, and the construction of the Brickwork of Tunnels ; with the 
Amount of Labour required for, and the Cost of the various Por- 
tions of the Work. By Fredk. W. Simms, F.R.A.S., F.G.S., 
M. Inst. C.E., Author of “A Treatise on the Principles and 
Practice of Levelling,” &c. &c. Second Edition, revised by W. 
Davis Haskoll, Civil Engineer, Author of “The Engineer’s 
Field-Book,” &c. &c. With 16 large folding Plates and numerous 
Woodcuts. Imperial Svo, 1/. ir. cloth. 
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Strength of Cast Iron, &c. 

A PRACTICAL ESSAY on the STRENGTH of CAST IRON 
and OTHER METALS ; intended for the Assistance of Engineers, 
Iron- Masters, Millwrights, Architects, Founders, Smitlw, and 
others engaged in the Construction of Machines, Buildings, &c. ; 
containing Practical Rules, Tables, and Examples, founded on a 
series of New Experiments ; with an Extensive Table of the Pro- 
perties of Materials. By the late Thomas Tredgold, Mem. Inst. 
C.E., Author of “ Elementary Principles of Carpentry,” “ History 
of the Steam-Engine,” &c. Fifth Edition, much improved. 
Edited by Eaton Hodgkinson, F.R.S. ; to which are added 
EXPERIMENTAL RESEARCHES on the STRENGTH and 
OTHER PROPERTIES of CAST IRON ; with the Develop- 
ment of New Principles, Calculations Deduced from them, and 
Inquiries Applicable to Rigid and Tenacious Bodies generally. By 
the Editor. The whole Illustrated with 9 Engravings and nume- 
rous Woodcuts. 8vo, I2J. cloth. 

%* Hodgkinson’s Experimental Researches on the 
Strength and Other Properties of Cast Iron may be had 
separately. With Engravings and Woodcuts. 8vo, price 6x. cloth. 

The Higk-Presstire Steam Engine, 

THE HIGH-PRESSURE STEAM ENGINE ; an Exposition 
of its Comparative Merits, and an Essay towards an Improved 
System of Construction, adapted especially to secure Safety and 
Economy. By Dr. Ernst Alran, Practical Machine Maker, 
Plau, Mecklenberg. Translated from the German, with Notes, by 
Dr. Pole, F.R.S., M. Inst. C.E., &c. &c. With 28 fine Plates, 
8vo, i6j. (id. cloth. 

“ A work like this, which goes thoroughly into the examination of the high-pressure 
engine, the boiler, and its .appendages, &c., is exceedingly useful, and deserves a place 
in every scientific library.” — Steam Shipping Chronicle . 

Tables of Curves, 

TABLES OF TANGENTIAL ANGLES and MULTIPLES 
for setting out Curves from 5 to 200 Radius. By Alexander 
Beazeley, M. Inst. C.E. Printed on 48 Cards, and sold in a 
cloth box, waistcoat-pocket size, price 3J. (id. 

“ Each table is printed on a small card, which, being placed on the theodolite, leaves 
the hands free to manipulate the instrument — nu small advantage as regards the rapidity 
of work. They are clearly printed, and compactly fitted into a small ca.se for tht 
pocket — an arrangement that will recommend them to all practical men.” — Engineer. 

“ Very handy : a man may know that all his day’s work must fall on two of these 
cards, which he puts into his own card-case, and leaves the rest behind,”— 

Laying Out Curves. 

THE FIELD PRACTICE of LAYING OUT CIRCULAR 
CURVES for RAILROADS. By John C. Trautwine, C.E., 
of the United States (extracted from Simms’s Work on Levelling). 
8vo, $s. sewed. 



10 WORKS PUBLISHED BY LOCKWOOD & CO. 


Estimate and Price Book. 

THE CIVIL ENGINEER’S AND CONTRACTOR’S ESTI- 
MATE AND PRICE BOOK for Home or Foreign Service : 
in reference to Roads, Railways, Tramways, Docks, Harbours, 
Forts, Fortifications, Bridges, Aqueducts,' Tunnels, Sewers, Water- 
works, Gasworks, Stations, Barracks, Warehouses, &c. &c. &c. 
With Specifications for Permanent Way, Telegraph Materials, 
Plant, Maintenance, and Working of a Railway ; and a Priced List 
of Machinery, Plant, Tools, &c., required in the execution of Public 
Works. By W. Davis Haskoll, C.E. Plates and numerous 
Woodcuts. Published annually. Demy 8vo, cloth, 6 j, 

“As furnishing a variety of data on every conceivable want to civil engineers and 
contractors, this book has ever stood perhaps imrivoWcd.”— Architect. 

“The care with which the pwrticulars are arranged reflects credit upon the author, 
each subject being divided into tables under their own special heads, so that no 
difficulty arises in finding the exact thing one wants. The value of the work to the 
student and the experienced contractor is inestimable .” — Mechanics Ma^. 

“Mr. Haskoll has bestowed very great care upon the preparation of his estimate.^ 
and prices, and the work is one which appears to us to be in every w'ay deserving of 
confidence.” — Builder's Weekly Reporter. 

Surveying (Land and Marine). 

LAND AND MARINE SURVEYING, in Reference to the. 
Preparation of Plan.s for Roads and Railways, Canals, River.'^, 
Towns’ Water Supplies, Docks and Harbours ; with Description 
and U.se of Surveying Instruments. By W. Davis Haskoll, C.E., 
Author of *‘The Engineer’s P'ield Book,” “ Examples of Bridge 
and Viaduct Construction,” &c. Demy 8vo, price I2s. 6d. cloth, 
with 14 folding Plates, and numerous Woodcuts. 

“ ‘Land and Marine Surveying’ is a mo.st useful and well arranged book for the 

aid of a student We can strongly recommend it as a carefully-written 

and valuable ti:xt-boolc.” — Builder. 

“ He only who is master t»f his subject can i>resent it In such a way as to make it 
intelligible to the meanest capacity. Jt i.s in this that Mr, Ha.skol! excels. He has 
knowledge and experience, and can so give expression to it as to make any matter on 

which he writes, clear to the ymnigest jnipil in a .surveyor’s office The 

work will be found a Uicful one to men of e.vpericnce, for there are few .such who will 
not get some good ideas from it ; but it i.s indi.spensaljle to tlie young practitioner.”— 
Colliery (hmrdian. 

“ A volume which cannot fail to prove of the utmn.st practical utility It 

is one which may be safely recommended to all students who aspire to become clean 
and expert surveyors ; and from the exhaustive manner in which Mr. Haskoll ha-, 
placed his long e.\perlence at the disposal of his readers, there will hencefortli be no 
excuse for the complaint that young practitioners are at a disadvantage, through the 
neglect of their seniors to point out the impurlaiKK- of minute tletails, since they can 
readily supply the deficiency by the study of the volume now under consideration.”— 
Mining Journal. 

Engineering Fieldwork. 

THE I’RACTICE OF ENGINEERING FIELDWORK, 
applied to Land and Hydraulic, Hydrographic, and Submarine 
Surveying and Levelling. Second Edition, revi.sed, with consider- 
able additions, and a Supplementary Volume on WATER- 
WORKS, SEWERS, SEWAGE, and IRRIGATION. By W. 
Pavis Haskoll, C.E. Numerous folding Plates. Demy 8vo, 2 
vols. in one, cloth boards, \l. is. (published at 2/. 4^.) 
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Fire Engineerifig, 

FIRES, FIRE-ENGINES, AND FIRE BRIGADES. With 
a History of Manual and Steam Fire-Engines, their Construc- 
tion, Use, and Management ; Remarks on Fire-Proof Build- 
ings, and the Preservation of Life from Fire ; Statistics of the Fire 
Appliances in English Towms ; Foreign Fire Systems ; Hints for 
the formation of, and Rules for, Fire Brigades ; and an Account of 
American Steam Fire-Engines. By Charles F. T. Young, C.E., 
Author of “ The Economy of Steam Power on Common Roads,” 
&c. With numerous Illustrations, Diagrams, &c., handsomely 
printed, 544 pp., demy 8vo, price i/. 4?. cloth. 

" We can most heartily commend this hook It is really the only English 

work we now have upon the subject.” — Engineering. 

“ We strongly recommend the book to the notice of all who are in any way in- 
terested in fires, fire-engines, or fire-brigades,” — Mechanics' Magazine. 

Manual of Mining Tools. 

J o 

MINING TOOLS. For the use of Mine Managers, Agents, 
Mining Students, ^c. By William Morgans, Lecturer on Prac- 
tical Mining at the Bristol School of Mines. l2mo, 3^. 6c/. With 
an Atlas of Plates, containing 235 Illustrations. 4to, 6s. \Ready. 

“ A very subslanllal and much needed contribution to the Art literature of an im- 
porLmt branch of English industiy.” — Mechanics' Magazine. 

“ Students in the Science of Mining, and not only they, but subordinate officials in 
mines, and even Overmen, Captains, Managers, and Viewers may gain practical 
knowledge and useful hints by the study of Mr. Morgans’s M.anual."-— 

< hutrdian. 

“ A very valuable work, which will tend materially to improve our mining litera- 
1 are. ” — Mining Jeurnal. 

Earthwork^ Mcasi/rancnt and Calculation of. 

A MANUAL on EARTHWORK. By Ai.EX. J. S. GRAHAM, 
C.E., Resident lOngineer, Forest of Dean Central Railway. With 
numerous Diagrams. i8mo, 2s. 6d. cloth. 

“As a really handy book for reference, we know of no work equ.al to it ; and the 
railway engineers and others cmi)li*ycd jn the me;isurcnicnt and calculation of earth- 
work will find a great amount of practical iiiformatirm very admirably arranged, and 
available for general or rough estimates, as well as for tlie more exact calculations 
required in the engineers’ contractor’s offices.’ — Artizan. 

Useful Inventions. 

B.Ml.EY’.S ILLU.STRATFD U.SEFUL INVENTIONS, con- 
taining 800 Wood Engravings of Engineers’ Sundries, Steam 
Fittings, Tools, Small .Machines, Church Clocks, Lightning Con- 
ductors, l^lectric 'rdegraph Instruments, ike., with prices 

.attached, valuable to all who are interested in manufactures. By 
J. Bailey A Co., Inventors, Patentees, Manufacturers, Brass- 
founders, Electric Telegraph Engineers, Turret Clock Makers, &c., 
Albion Works, Salford, Manchester. • 15th Edition, 4I0, 140 pp. 
price 2J., po.st free. {just Published. 
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Field-Book for Engineers. 

THE ENGINEER’S, MINING SURVEYOR’S, and CON- 
TRACTOR’S FIELD-BOOK. By W. Davis Haskoll, CiyU 
Engineer. Second Edition, much enlarged, consisting of a Series 
of Tables, with Rules, Explanations of Systems, and Use of Theo- 
dolite for Traverse Surveying and Plotting the Work with minute 
accuracy by means of Straight Edge and Set Square only ; Levelling 
with the Theodolite, Casting out and Reducing Levels to Datum, 
and Plotting Sections in the ordinary manner; Setting out Curves 
with the Theodolite by Tangential Angles and Multiples with Right 
and Left-hand Readings of the Instrument; Setting out Curves 
without Theodolite on the System of Tangential Angles by Sets of 
Tangents and Offsets ; and Earthwork Tables to 8o feet deep cal- 
culated for every 6 inches in depth. With numerous wood-cuts, 
l2mo, price I2s. cloth. 

“ A ve^ useful work for the practical engineer and surveyor. Every person 
engazed in engineering field operations will estimate the importance of such a work 
and die amount of valuable time which will be saved by reference to a set of reliable 
tables prepared with the accuracy and fulnc.ss of thcRje given in this volume.” — Rail- 
way News. 

The book is very handy, and the author might have added that the separate tables 
of sines and tangents to every minute will make it useful for many other purposes, the 
genuine traverse tables e.\isting all the same.” — Athnunan. 

"The work forms a handsome pocket volume, and cannot fail, from its portability 
and utility, to be extensively patronised by the engineering profession. ’— 
yournal. 

" We know of no better field-book of reference or collection of tables than that 
Mr. Haskoll has given.” — Artiznn. 

" A series of tableslikely to be very useful to many civil engineers.” — Building Neivs. 
A very useful book of tables for expediting field-work operations. . . . The present 
edition has been much enlarged.”— il/rcZ/rtw/Vi' Magazine, 

Wc strongly recommend this second edition of Mr. Haskoll’s ‘ Field Book’ to all 
clas.scs of surveyors.” — Colliery Guardian. 

Railway Engmcering, 

THE PRACTICAL RAILWAY ENGINEER. A concise 
Description of the Engineering and Mechanical Operations and 
Structures which are combined in the Formation of Railways for 
Public Traffic ; embracing an Account of the Principal Works exe- 
cuted in the Construction of Railways ; with Facts, Figures, and 
Data, intended to assist the Civil Engineer in designing and executing 
the important details required. By G. Dkysdale Dempsey, C.E. 
Fourth Edition, revised and greatly extended. With 71 double 
quarto Plates, 72 Woodcuts, and Portrait of Georue Stephenson. 
One large vol. 4to, 2/. I2 j. 6^/. cloth. 

Harbotivs. 

THE DESIGN and CONSTRUCTION of HARBOURS. By 
Thomas Stevenson, F.R.S.E., M.I.C.E. Reprinted and en- 
larged from the Article “Harbours,” in the Eighth Edition of “ The 
EncyclopaxUa Britannica.” With 10 Plates and numerous Cuts. 
8vo, IOJ-. (id. cloth. 
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Bridge Construction in Masonry, Timber, and 
Iron. 

EXAMPLES OF BRIDGE AND VIADUCT CONSTRUC- 
TION OF MASONRY, TIMBER, AND IRON ; consisting of 
46 Plates from the Contract Drawings or Admeasurement of select 
Works. By W. Davis Haskoll, C.E. Second Edition, with 
the addition of 554 Estimates, and the Practice of Setting out Works, 
illustrated with 6 pages of Diagrams. Imp. 4to, price 2/. I2J. (id, 
half-morocco. 

“ One of the very few worl«s extant descending to the level of ordinary routine, and 
treating on the common every-day practice of the railway engineer, ... A work of 
the present nature by a man of Mr. Haskoll’s experience, must prove invaluable to 
hhndreds. The tables of estimates appended to this edition will considerably enhance 
its -“Engineering. 

“ A very valuable volume.”— 

“ An excellent selection of examples, very carefully drawn to useful scales of pro* 
portion. ”—.<4 rtizan. 

Mathematical and Drawing Instruments. 

A TREATISE ON THE PRINCIPAL MATHEMATICAL 
AND DRAWING INSTRUMENTS employed by the Engineer, 
Architect, and Surveyor. By Frederick W. Simms, F.G.S., M. 
Inst. C.E., Author of “Practical Tunnelling,” &c. &c. Third 
Edition, with a Description of the Theodolite, together with Instruc- 
tions in Field Work, compiled for the use of Students on commenc- 
ing practice. With numerous Cuts. i2mo, price 3^. (id, cloth. 

Mathematical Instrumeiits, their Construction, &c. 

MATHEMATICAL INSTRUMENTS : their CONSTRUC- 
TION, ADJUSTMENT, TESTING, AND USE; comprising 
Drawing, Measuring, Optical, Surveying, and Astronomical Instru- 
ments. By J. F. Heather, M.A., Author of “Practical Plane 
Geometry,” “Descriptive Geometr}',” &c. Enlarged Edition, for 
the most part entirely rewritten. With numerous Wood-cuts. 
l2mo, cloth boards, price {Ntnv ready. 

Oblique Arches. 

A PRACTICAI. TREATISE ON THE CONSTRUCTION of 
OBLIQUE ARCHES. By John IIari. Third Edition, with 
Plates. Imperial 8vo, price Sj. cloth. 

* ^ The small remainnjo stock of this 7vork, which has been un- 
obtainable for some iitnCy has just been purchased by LoCKWOOD & Co. 

Oblique Bridges. 

A PRACTICAL and THEORETICAL ESSAY on OBLIQUE 
BRIDGES, with 13 large folding Plates. By Geo. Watson 
Buck, M. Inst. C.E. Second Edition, ' corrected by W. H. 
Barlow, M. Inst. C.E. Imperial 8vo, 12s. clotli. 

“The standard text-hook for all engineers regarding skew arches, is Mr, Buck's 
treatise, and it would be impossible to consult a beuer.” — Engineer. 

“ A very complete treatise on the subject, re-edited by Mr. Barlow, who has added 
to it a method of making the requisite calculations without the use of trigonometrical 
formulae.”— 
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Wealds Series of Rudimentary Works. 

These highly popular and cheap Series of Books, now comprising 
nearly Three Hundred distinct Works in almost every department of 
Science, Art, and Bduoatlon, are recommended to the notice of En- 
gineers, Architects, Builders, Artizans, and Students generally, as well 
as to those interested In Workmen’s Libraries, Free Libraries, Literary 
and SoientiAo Institutions, Colleges, Schools, Science Classes, ftc., fto. 

Lists of the several Series may be had on application to LOCKWOOD 
ft CO. 

The follffwing is a Seledion of the Worhs on Civil Ettgincering, — 

STEAM ENGINE. By Dr. Lardnek. is. 

TUBULAR AND IRON GIRDER BRIDGES, including the Britannia and 
Conway Bridges. By G. D. Demp.sev. is. Gd . 

STEAM BOILERS, their Construction and Management. By R. Armstrong. 
With Additions, js. 6 d. 

RAILWAY CONSTRUCTION. By Sir M. Stephenson. A’ezv Edition, 2s. 6 d. 
STEAM ENGINE, Mathematical Theory' of. By T. Baker, is. 

ENGINEER’S GUIDE TO THE ROVAL AND MERCANTILE NAVIES. 

By a Practical Engineer. Revised by D. F. McCarthy. 3J. 
LIGHTHOUSES, their Construction and Illumination. By Alan Stevenson. 3J. 
CRANES AND MACHINERY FOR RAISING HEAVY BODIES, the Art of 
Constructing. By J. Glynn. ij. 

CIVIL ENGINEERING. By H. Law and G. R. Burnell. Ne^v Edition, 5J. 
DRAINING DISTRICl’S AND LANDS. By G. D. Dempsey. is.Gd. f The 
DRAINING AND SEWAGE OF TOWNS AND BUILDINGS. By ^zvols.ini, 
G. D. Dempsey. 2s. J 3 '^- 

WELL-SINKING, BORING, AND PUMP WORK. By J. G. Swindell: 
Revised by G. R. Burnell, is. 

ROAD-MAKING ANT) MAINTENANCE OF MACADAMISED ROADS. 
By Gen. Sir J. Buwgoynr. i.r. &/. 

AGRICULTURAL ENGINEERING, BUILDINGS, MOTIVE POWERS, 
FIELD MACHINES, MACHINERY AND IMPLEMENTS. By G. H. 
Andrews, C.E. 3.V. 

ECONOMY OF FUEL. By T. S. Prideaux. i^. Gf. 

EMBANKING LANDS FROM THE SEA. By J. Wiggins. 2J. 

WATER POWER, as applied to Mills, &c. By J. Glynn. 2.?. 

GAS WORKS, AND THE PRACTICE OF MANUFACTURING AND 
DISTRIBUTING COAL GAS. By S. Hughes, C.E. 3^. 

WATERWORKS FOR THE SUPPLY OF CITIES AND TOWNS. By S. 
Hughes, C.E. 3^. 

SUBTERRANEOUS SURVEYING, AND THE MAGNETIC VARIATION 
OF THE NEEDLE. By T. Fenwick, with Additions by T. Baker. 2s. 6 d. 
CIVIL ENGINEERING OF NORTH AMERICA. By D. Stevenson. 3^. 
HYDRAULIC ENGINEERING. By G. R. Burnell. 3^. 

RIVERS AND TORRENTS, with the Method of Regulating their Course and 
Channels, Navigable Canals, &c., from the Italian of Paul Fkisi. 2s. 6d. 
COMBUSTION OF COAL AND THE PREVENTION OF SMOKE. By 
C. WvE Williams, M.l.CE. 3J. 

WATER POWER, as applied to Mills, &c. By J. Glynn. 2s. 

MARINE ENGINES and STEAM VESSELS and the SCREW. By Robert 
Murray, C.E. Fifth Edition. 3^. 
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ARCHITECTURE, &c. 

Construction. 

THE SCIENCE of BUILDING : an Elementary Treatise on 
the Principles of Construction. By E. Wyndham Tarn, M.A., 
Architect. Illustrated with 47 Wood Engravings. Demy 8vo, 
price 8j. (id. cloth. [Recently published, . 

“ A very valuable book, which we strongly recommend to all students.”’ — Builder. 
“While Mr. Tarn’s valuable little volume is quite sufficiently scientific to answer 
the purposes intended, it is written in a style that will deservedly make it popular. 
The diagrams are numerous and exceedingly well executed, and the treatise does 
credit alike to the author and the publisher.” — Engineer. 

“No architectural student should be without this hand-book of constructional 
knowledge.” — A rchitcct. 

“The book is very far from being a mere compilation ; it is an able digest of 
information which is only to be found scattered through various works, and contains 
more really original writing than many putting forth far stronger claims to originality.” 
— Eugineerins. 

Beaton s Pocket Estimator, 

THE POCKET ESTIMATOR FOR THE BUILDING 
TRADES, being an easy method of estimating the various parts 
of a Building collectively, more especially applied to Carpenters’ 
and J oiners’ work, priced according to the present value of material 
and labour. By A. C. Beaton, xVuthor of * Quantities and 
Measurement.s.’ 33 Woodcuts. Leather, waistcoat -pocket size. 2s, 

Beatofis Builders^ and Surveyors Technical Guide, 

THE POCKET TECHNICAL GUIDE AND MEASURER 
FOR BUILDERS AND SURVEYORS: containing a Complete 
Explanation of the Terms used in Building Construction, Memo- 
randa for Reference, Technical Directions for Measuring Work in 
all the Building 'Trades, with a Treatise on the Measurement of 
Timbers, and Complete Specifications for Ilouse.s, Roads, and 
Drains. By A. C. Beaton, Author of ‘Quantities and Measure- 
ments.’ With 19 Woodcuts. I.ealher. Waistcoat pocket size. 2j. 

\^AIo 7 v ready. 

Villa Architecture. 

A HANDY BOOK of VILLA ARCHITECTURE ; being a 
Series of Designs for Villa Residences in various Styles. With 
Detailed Specifications and Estimates. By C. WiCKKS, Architect, 
Author of “ The Spires and Towers of the Medimval Churches of 
England,” &c. First Series, consisting of 30 Plates ; Second 
Series, 31 Plates. Complete in i vol., 4to, price 2/. ioj. half 
morocco. Either Series separate, price il. js. each, half morocco. 

“The whole of the designs bear evidence of their being the work of an artistic 
architect, and tney will prove very valuable and suggestive to areliitccts, students, and 
amateurs.” — BiUtdin^ News. 

The Architects Guide. 

THE ARCHITECT’S GUIDE ; or, Office and Pocket Com- 
panion for Engineers, Architects, Land and Building Surveyors, 
Contractors, Builders, Clerks of Works, &c. By W, Davis 
Haskoll, C.E., R. W. Billings, Architect, F. Rogers, and 
P. Thompson. With numerous Experiments by G. Rennie, 
C.E., &c. Woodcuts, i2mo, cloth, price y. 6d, 
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Vitruviits’ Architecture. 

THE ARCHITECTURE OF MARCUS VITRUVIUS 
POLLIO. Translated by Joseph Gwilt, F.S.A., F.R.A.S. 
Numerous Plates. i2mo, cloth limp, price 5 j. 

The Young Architect' c Book. 

HINTS TO YOUNG ARCHITECTS. By George Wight- 
WICK, Architect, Author of “ The Palace of Architecture,” &c. &c. 
Second Edition. With numerous Woodcuts. 8vo, 7^., extra cloth. 

Drawing for Builders and Students. 

PRACTICAL RULES ON DRAWING for the OPERATIVE 
BUILDER and YOUNG STUDENT in ARCHITECTURE. 
By George Pyne, Author of a “ Rudimentary Treatise on Per- 
spective for Beginners.” With 14 Plates, 4to, 7 j. 6d., boards. 
Content.*;.— -I. Practical Rules on Drawing — Outlines. II. Ditto— the Grecian 
and Roman Orders. III. Practic.-il Rules on Drawing— Perspective. IV. Practical 
Rules on Light and Shade. V. Practical Rules on Colour, &c. &c. 

Drawing for Engineers, &c, 

THE WORKMAN’S MANUAL OF ENGINEERING' 
DRAWING. By John Maxton, Instnictor in Engineering 
Drawing, South Kensington. With upwards of 300 Plates and 
Diagrams. i2mo, cloth, strongly bound, 4J. 6f/. \_N(nv ready, 
** Even accomplished draughtsmen will find in it much that will be of use to them. 
A copy of it should be kept for reference in every drawing office." — Kttginecring. 

An inUi.spen.sable book for teachers of engineering drawing.” — Mechanics 
Magazine. 

Cottages, Villas, and Country Houses. 

DESIGNS and EXAMPLES of COTTAGES, VILLAS, and 
COUNTRY HOUSES; being the Studies of several eminent 
Architects and Builders ; consisting of Plans, P^levations, and Per- 
spective Views ; with approximate Estimates of the Cost of each. 
In 4tQ, with 67 plates, price \l. u., cloth. 

Weak's Builders and Contractor's Price Book. 

THE BUILDER’S AND CONTRACTOR’S PRICE BOOK 
(Lockwood & Co.’s, formerly Weale’s). Published Annually. 
Containing Prices for Work in all branches of the Building Trade, 
with Items numbered for easy reference, and an Appendix of 
Tables, Notes, and Memoranda, arranged to afford detailed infor- 
mation, commonly required in preparing Estimates, &c. Originally 
Edited by the late' G eo. R. Burnell, C.E., &c. i2mo, 4s. ^ cloth. 

“ A multitudinous variety of useful information. With its aid the prices for all 
work connected with the building trade may be estimated.” — Building News. 

" Carefully revised, admirably arranged, and clearly printed. ... A reliable book 
of rt{cxenQc."—£ngineer. 

“Valuable to the builder or contractor. **~-Meckatiics' Magazine. 
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Handbook of Specifications. 

THE HANDBOOK OF SPECIFICATIONS ; or, Practical 
Guide to the Architect, Engineer, Surveyor, and Builder, in drawing 
up Specifications and Contracts for Works and Constructions. 
Illustrated by Precedents of Buildings actually executed by eminent 
Architects and Engineers. Preceded by a Preliminary Essay, and 
Skeletons of Specifications and Contracts, &c., &c., and explained 
by numerous Lithograph Plates and Woodcuts. By Professor 
Thomas L. Donaldson, President of the Royal Institute of British 
Architects, Professor of Architecture and Construction, University 
College, London, M.I.B.A., hlcmber of the various European 
Academies of the Fine Arts. With A Review of the Law OF 
Contracts, and of the Responsibilities of Architects, Engineers, 
and Builders. By W. Cunningham Glen, Barrister-at-Law, of 
the Middle Temple. 2 vols., 8vo, with upwards of iioopp. of 
text, and 33 Litliographic Plates, cloth, 2/. 2 s, (Published at 4/.) 

“ In the.se two volumes of 1,100 pages (togetlierl, forty-four specifications of executed 
works are given, including the specifications for parts of the new Houses of Parliament, 
by Sir Charles Barry, and for the new Royal Exchange, by Mr. Tite, M.P. The 
latter, in particular, is a very complete .and remarkable document. It embodies, to a 
great extent, as Mr. Donaldson mentions, ‘ the bill of quantities, with the description 
,of the works,’ and occupies more than 100 printed pages. 

“ Amongst the other known buildings, the specifications of which are given, arc 
the Wiltshire Lunatic Asylum (Wyatt and Brandon) ; I'othill Fields Prison (R. Abra- 
ham) : the City Prison, Holloway (Bunning) ; the High School, Edinburgh (Hamilton) ; 
Clothworkers’ Hall, London (Angel) ; Wellington College, Sandhurst (J. Shaw) ; 
Houses in Grosvenor Square, and elsewhere ; St. (ieorge’s Church, Doncaster 
(Scott) ; several works of .smaller size by the Author, including Messrs. Shaw's Ware- 
house in Fetter Lane, a very .successful elevation ; the NcwcastIc-upon-TVne Railway 
Station (J. Dobson) ; new We.stminster Bridge (Page) ; the High Level Bridge, New- 
castle (K. Stephenson^ ; various works on the Great Northern Railway (Brydone) ; 
and one French .specification for Houses in the Rue de Rivoli, Paris (MM. Armand, 
Hittorff, Pcllechet, and Rohault de Fleury, architects). The la.st is a very elaborate 
composition, occupying seventy pages. The majority of the specifications have illus- 
trations in the shaiie of elevations and plans. 

“ We are most glad to have the present work. It is vTiliiable as a record, and more 
valuable still as a»book of precedents. 

“About 140 pages of the .second volume are appropriated to an exposition of the 
law in relation to the legal liabilities of engineers, architects, contractors, and builders, 
by Mr, W. Cunningham Glen, Barrister-at-law ; intended rather for those persons 
than for the legal practitioner. Suffice it, in runclusion, to say in words wnat our 
readers will have pthered for themselves from the particul.ars we have given, that 
Donald-son’s Handbook of Specifications must be bought by all arcJiitccts.” — Builder, 


Mechanical Enghiecring, 

A PRACTICAL TREATISE ON MECHANICAL ENGI- 
NEERING; comprising Metallurgy, Moulding, Casting, Forging, 
Tools, Workshop Machinery, Meclianical Manipulation, Manufac- 
ture of the Steam Engine, &c. &c. With an Appendix on the 
Analysis of Iron and I roii Ore, and Glossary df Terms. By P'rancis 
Campin, C.E. Illustrated with 91 Woodcuts and 28 Plates of 
Slotting, Shaping, Drilling, Punching, Shearing, and Riveting 
Machines — Blast, Refining, and Reverberatory Furnaces — Steam 
Engines, Governors, Boilers, Locomotives, &c. Demy 8vo, cloth, 
price I2J. 
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Granthams Iron Ship- Building, enlarged. 

ON IRON SHIP-BUILDING ; with Practical Examples and 
Details. Fifth Edition. Imp. 4to, boards, enlarged from 24 to 40 
Plates (21 quite new), including the latest Examples. Together 
with separate Text, i2mo, cloth limp, also considerably enlarged, 
By John Grantham, M. Inst. C.E., &;c. Price 2/. Zf. complete. 

Descriptkm of Plates, 

1. Hollow and Bar Keels, Stem and 15^. Double Lever Punching and Shearing 

Stern Posts. | Pieces. ' Machine, arranged for cutting 

2. Side Frames, Floorings, and Bilge ■ Angle and T Iron, with Dividing 

3. Floorings — Keelsons.Deck ' Table and Engine. 

Beam.s, Gunwales, and Stringer;,. i6. Machities. — Garforth’s Riveting Ma- 

4. Gunwales Lower Decks, ' chine, Drilling and Counter-Sinking 

and Orlop Beams. ^ Machine. 

4a. Gunwales and Deck Beam Iron. . iCa. Plate Planing Machine. 

5. Angle-Iron, T Iron. Z Iron, Bulb j 17. ./-!/> A for Heating PLites and 

Iron, as Rolled for Building. j Angle-Iron : Various Tools used iii 

6. Rivets, shown in section, n.itural si/e : ' Riveting .and Plating. 

Flu.sh and Lapped Joints, w'itii ; iS. Gnmvale ; Keel and Flooring ; Plan 
Single and Double Riveting. ’ for Sheathing with Copper. 

7. Plating, three plans: Bulklicads and j i8rt. Grantham’s I niproyed Plan of Sheath- 

Modes of Securing them. 1 iug Iron Ships with Copper. 

8. Iron Ma.st.s, with Longitudinal and j 19. Illu.strations of the Magnetic Condi- 

Traasveise Sections. j tion of various Iron Ships. 

9. Sliding Keel, Water Balla.st, Moulding [ 20. Gray’s Floating Compass and Bin- 

the Frames in Iron Ship Building, | nacle, w’ith Adjusting Magnets, &c. 
Levelling Plates. • 21. Corroded iron Bolt in Frame of 

10. Longitudinal Section, and Half-: Wooden Ship : Jointing Plates. 

breadth Deck Plan of Large Vessels ; 22-4. Great Eastern — Longitudinal Sec- 
on a reduced Scale. ^ " I tion.s and Half-breadth Plans — Mjd- 

11. Mid.ship Sections of Three Vessels. ship Section, with Details — Section 

12. showing Details — Fofe inEngine Room, and Paddle Boxe.s. 

End in Section, and End View, .25-6. Paddle Steam Vessel of Steel, 
with Stern Post, Crutches. Kc. . ej. Scarbrough — Paddle Vessel of Steel. 

13. Zrtr.fi' Fmc/, showing 1 details — .After 2S-9. Proposed Passenger Steamer. 

End in Section, ^^ith End View, ■ 30. Persian — Iron Screw Steamer. 

Stern Frame for Screw, ami Rudder. 31. Midship Section of H.M. Steam 

14. fVjrjc/, showing Details— , Frigate, Ji’arrior. 

.v/f// LSVeritf//, half breadth. 32. Midship Section of H.M. Steam 

15. for Punching and Shearing Frigate, I/erenlAi. 

Plates and Anglc-Ir<>ri, and for 33. Stem, Stern, and Rudder of H.M. 
Bending Plates ; Rivet Hearth, Steam Frigate, Uellerophon. 

15a. Beam-Bending Machine, IndciK-n- 34. Mid.ship Section of H.M, Troop Ship, 
dent Shearing, Punching and Angle- Sera pis. 

Iron Machine. . 35. Iron Floating Dock. 

“An enlarged edition of an elaborately illustrated w'ork.*’ — Builder. 

“ This edition of .Mr. fiiantham’.s work has been enlarged and improved, both with 
respect to the text and the engravings being brought down to the present jieriod. . . , 
The practical ojieratious rcqimvdin producing a shipare described and illustrated with 
care and precision.” — Meehanus Magazine. 

“ A thoroughly practical work, and every question of the many in relation to iron 
shipping which admit of diversity of opinion, or have various and conllicting personal 
intere.sts attached to them, Is treated with sober and impartial wisdom and good sense. 
. . . . As good a volume for the instruction of the pupil or student of iron naval 

architecture as can be found in any language.” — Practical Mechanics' Journal. 

“A very elaborate work. . . , It forms a most valuable addition to the history 

of iron shipbuilding, while its having been prepared by one who has made the subject 
his study for many years, and whose fjualifications have been repeat^ly recognised, 
will recommend it as one of practical utility to all interested in shipbuilding.”— 
and Navy Gazette. 
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CARPENTRY, TIMBER, &c. 

1 

Tredgold’s Carpentry, new & enlarged Edition. 

THE ELEMENTARY PRINCIPLES OF CARPENTRY : 
a Treatise on the Pressure and Equilibrium of Timber Framing, the 
Resistance of Timber, and the Constniction of Floors, Arches, 
r>ridges, Roofs, Uniting Iron and Stone with Timber, &c. To which 
is added an Essay on the Nature and Properties of Timber, &c., 
with Descriptions of the Kinds of Wood used in Building ; also 
numerous Tables of the Scantlings of Timber for different purposes, 
the Specific Gravities of Materials, &c. By Thomas Tredgold, 
C.E. Edited by Peter Barlow, F.R.S. Fifth Edition, cor- 
rected and enlarged. With 64 Plates (ii of which now first appear 
in this edition). Portrait of the Author, and several Woodcuts. In 
I vol., 4 to, published at 2/. 2 r., reduced to i/. 5 ,c., cloth. 

“'Tredgold’s Carpentry’ ought to be in every architect’s and every builder’s 
library, and those who do not alre.ady possess it ought to avail themselves of the new 
issue. ” — Builder. 

“A work whose monumental excellence must commend It wherever skilful car- 
pentry is concerned. 'I'he Author’s principles are rather conhrmccl than impaired by 
lime, and, as now iiresentcd, combine the surest base with the most interesting display 
<ifr progressive science. U'he additional plates are of great intrinsic \ alue.” — Building 
JVi^us. 

‘"Tredgold’s Carjicntry’ has ever held a high po-sition, and the is.sue of the fifth 
edition, in a still more improved and enlarged form, will give satisfaction to a very 
large number of artisans who desire to raise themselves in their business, and who 
seek to do so by displaying a greater .amount of knowledge and intelligence than their 
fellow-workmen. It is as complete a work as need lie desired. 'To the superior 
workman the volume will prove invahuable ; it rout.iin-, treatises wrillcu in language 
which he will re.adily comprehend .” — Miuiug JcuiKiil. 

Grmidy s Thnbcr Tables, 

THE TIMBER IMPORTER’S, TIMBER MERCHANT’S, 
and BUILDER’S STANDARD GUIDE. By Richard E. 
Granuv. Comprising An Analy.sis of I )cal Standards, Home 
and Eoreign, with comparative Values and 'Palnilar Arrangements 
for Fixing Nett Landed Cost on Baltic and North American Deals, 
including all intermediate Expenses, i rcight, Insurance, Duty, &c., 
&c. ; together with Copious Information for the Retailer and 
Builder. i2mo, price yj. 6^/. cloth. 

“ Everything it pretends to l>e : built up gradually, it leads one from a forest to a 
treenail, and throws in, as a makeweight, a host of material concerning brick.s, columns, 
cisterns, — all that llie cl.ass to wliom it appeals retjuires.” — English Mechanic. 

“ The only difficulty we have is as to what is not in its pages. What we have tested 
of the contents, taken at random, is invariably correct.’’ — Illustrated Buildet^s Journal, 

Tables for Packing-Case Makers, 

PACKING-CASE TABLES ; showing the number of Superficial 
Feet in Boxes or Packing-Cases, from six inches square and 
upwards. Compiled by William Richardson, Accountant. 
Oblong 4to, cloth, price y, (id, 

“Will save much labour and calculation to packing-case makers and those who use 
packing-cases.” — Grocer. “ lavalu.ablc labour-saving tables.” — Ironmonger. 
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Nicholson’s Carpenters Guide. 

THE CARPENTER’S NEW GUIDE; or, BOOK of LINES 
for CARPENTERS : comprising all the Elementary Principles 
essential for acquiring a knowledge of Carpentiy. Founded on the 
late Peter Nicholson’s standard work. A new Edition, revised 
by Arthur Ashpitel, F.S.A., together with Practical Rules on 
Drawing, by George Pyne. With 74 Plates, 4to, i/. is. cloth. 

Dowsing s Timber Merchant's Companion. 

THE TIMBER MERCHANT’S AND BUILDER’S COM- 
PANION ; containing New and Copious Tables of the Reduced 
Weight and Measurement of Deals and Battens, of all sizes, from 
One to a Thousand Pieces, and the relative Price that each size 
bears per Lineal h^oot to any given Price per Petersburgh Standard 
Hundred ; the Price per Cube Foot of Square Timber to any given 
Price per Load of 50 Feet ; the proportionate Value of Deals and 
Battens by the Standard, to Square Timber by the Load of 50 Feet ; 
the readiest mode of ascertaining the Price of Scantling per Lineal 
Foot of any size, to any given Figure per Cube Foot. Also a 
variety of other valuable information. By William Dowsing, 
Timber Merchant. Second Edition. Crown 8vo, y, cloth. 

“ Everything is as concise and clear as it can possibly be made. There can be no 
doubt that every timber merchant and builder ought to possess it, because such possession 
would, with use, unquestionably save a very great deal of time, and, moreover, ensure 
perfect accuracy in calculations. There is also another class besides these who ought 
to possess it ; we mean all persons engaged in carding wood, where it is requisite to 
ascertain its weight. Mr. Dowsing’s tables provide an easy means of doing this, 
lydeed every person who has to do with wood ought to have it. ”-—//»// Advertiser. 


MECHANICS, &c. 

Mechanics Workshop Companion. 

THE OPERATIVE MECHANIC’S WORKSHOP COM- 
PANION, and THE SCIENTIFIC GENTLEMAN’S PRAC- 
TICAL ASSISI’ANT ; compri.sing a great variety of the most 
useful Rules in Mechanical Science ; with numerou.s Tables of Prac- 
tical Data and Calculated Re.sults. By W. Templeton, Author 
of “The Engineer’ .s, Millwright’s, and Machinist’s Practical As- 
sistant.” Tenth Edition, with Mechanical Tables for Operative 
Smiths, Millwrights, Engineers, &c. ; together with several Useful 
and Practical Rules in Hydraulics and Hydrodynamics, a variety 
of Experimental Results, and an Extensive Table of Powers and 
Roots. II Plates. i2mo, 5^. bound. [Recetitly published. 

“ a text-book of reference, in which mechanical and commercial demands are 
judiciously met, Templeton’s Companion stands unrivalled.” — Mechanics' Magazine. 

“ Admirably adapted to the wants of a very large class. It has met with great 
success in the engineering workshop, as we can testify ; and there are a great many 
men who, in a great measure, owe their rise in life to tliis little —Building News. 
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Engineer's Assistant. 

THE ENGINEER’S, MILLWRIGHT’S, and MACHINIST’S 
PRACTICAL ASSISTANT ; comprising a Collection of Useful 
Tables, Rules, and Data. Compiled and Arranged, with Original 
Matter, by W. Templeton. 4th Edition. i8mo, 2j.6</. cloth. 

I* So much varied information compressed into so small a space, and published at a 
price which places it within the reach of the humblest mechanic, cannot fail to com- 
mand the sale which it deserves. With the utmost confidence we commend this book 
to the attention of our readers.” — Mechayiics' Magazine. 

" Every mechanic should become the possessor of the volume, and a more suitable 
present to an apprentice to any of the mechaniool trades could not possibly be made.” 
— Building Hews. 

Designing, Measuring, and Valuing, 

THE STUDENT’S GUIDE to the PRACTICE of MEA- 
SURING, and VALUING ARTIFICERS’ WORKS ; containing 
Directions for taking Dimensions, Abstracting the same, and bringing 
the Quantities into Bill, with Tables of Constants, and copious 
Memoranda for the Valuation of Labour and Materials in the re- 
spective Trades of Bricklayer and Slater, Carpenter and Joiner, 
Painter and Glazier, Paperhanger, &c. With 43 Plates and Wood- 
cuts. Originally edited by Edward Dobson, Architect. New 
Edition, re-written, with Additions on Mensuration and Construc- 
tion, and several useful Tables for facilitating Calculations and 
Measurements. By E. Wyndham Tarn, M.A., Architect. 8vo, 
lor. 6i/. cloth. [^Recently published, 

“ This useful book should hb in every architect’s and builder’s office. It contains 
a vast amount of information absolutely ncce-ssary to be known.” — The Irish Builder. 

“ The book is well worthy the attention of the .student in architecture and surveying, 
ns by the careful study of it his progrcs.s in his profe.ssion will be much facilitated.”— 
Mining Journal. 

“ We have failed to discover anything connected with the building trade, from ex- 
cavating foundations to bell-hanging, that is not fully treated upon in this valuable 
\> ork. ” — The A rtizan. 

“ Mr. Tam has well performed tlie task imposed upon him, and has made many 
further and valuable addition.s, emlxidying a large anioiinl of information relating to 
the technicalities and modes of con.struction employed in the several branches of the 

building trade From the extent 'if the information which the volume 

embodies, and the care taken to secure accunacy in every detail, it cannot fail to prove 
of tile highest value to student.s, whether training in the offices of provincial surveyors, 
or in those of London practitioners.” — Colliery Cuardian. 

‘‘ Altogether the book is one wliicb well fulfils the promise of its title-pa§e, and we 
c.an thoroughly recommend it to the class for whose use it has been compiled. Mr. 
'I'arn’.s additions and revisions have much increased the usefulness of the work, and 
have especially augmented its value to students. Finally, it is only just to the pub- 
lishers to add that the book has been got up in excellent style, the typography being 
bold and clear, and the plates very well executed.” — Engineering. 

Superficial Measurement. 

THE TRADESMAN’S GUIDE TO SUPERFICIAL MEA- 
SUREMENT. Table.s calculated from i to 2cx> inches in length, 
by I to 108 inches in breadth. For the use of Architects, Surveyors, 
Engineers, Timber Merchants, Builders, &c. By James Haw- 
kings. Fejb 3r. bd. cloth. 
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MATHEMATICS, &c. 


Gregory s Practical Mathematics. 

MATHEMATICS ‘for PRACTICAL MEN ; being a Common- 
place Book of Pure and Mixed Mathematic.s. Designed chiefly 
for the Use of Civil luigineers, Architects, and Sun^eyors. Part I. 
Pure Mathematics— comprising Arithmetic, Algebra, Geometry, 
Mensuration, Trigonometry, Conic Sections, Properties of Curves. 
I’art II. Mixed Mathematics — comprising Mechanics in general, 
Statics, Dynamics, Hydrostatics, Hydrodynamics, Pneumatics, 
Mechanical Agents, Strength of Materials. With an Appendix of 
copious Logarithmic and other Tables. By Olinthus Gregory, 
LL.D., PMC A.S. Lnlarged by Henry Law, C.E. 4th PLdition, 
carefully revised and corrected by J. R. ^'ouNG, formerly Profes- 
sor of Mathematics, Belfast College; Author of “A Course of 
Mathematics,” &c. With 13 Plates. Medium Svo, i/. u. cloth. 

“ As a .standard work on matliematics it has not hecn excelled.” — Artizan, 

*' The enffineer or architect will here find ready to liix hand, rules for .solving nearly 
every mathcmatiad difficulty tluit may ari.se in his practice. As a moderate acquaint- 
ance with arithmetic, algebra, and elementary geometry is absolutely necessary to the 
proper understanding of the mo.st useful portion.s of this book, the author very wisely 
lias devoted the first three chapters to those .subjects, so that the most ignorant may be 
enabled to master the whole of the book, without aid from any other. The rules are in 
all cases explained by means ol examples, in which every step of the process is clearly 
worked out.” — BuilJer. 

“One of the most .serviceable books to the practical mechanics of the country. . 

The edition of 1847 w.as fortumately entrusted to the •able hands of Mr. Law, who 
rcvi.scd it thoroughly, re-wrote many chapters, and added several sections to those 
which had been rendered imperfect by advanced knowledge. C)n examining the variou.s 
and many improvements which he introduced into the work, they seem almost like a 
new structure on an old plan, or rather like the restoration of an old ruin, not only to 
its former .substance, but to an extent which meets the larger requirements of modem 

times In the edition just brought out, the work has again been revised by 

Pr{)fes.sor Young. He has modernised the notation throughout, introduced a few 
p.Tragraphs here and there, and corrected the numerous typograjihical errors which 
liavc escaped the eyes of the fiirmer Editor. The book is mw as complete as it is 

liossiblc to make it Wc have carried our notice of this book to a greater 

length than the space allowed us justified, but the experiments it contains are so 
interesting^, and the method of de.scribing them so clear, that we may be excused for 
fiverstcpping our limit. It is an instructive book for the student, and a Text- 
book for him who having once mastered the subjects it treats of, needs occasionally to 
refresh his memory upon tliein .” — Building News. 

The Metric System. 

A SPZRIES OF METRIC TABLES, in which the British 
Standard Measures and Weights are compared with those of the 
Metric System at present in use on the Continent. By C. H, 
Dowling, C. E. Svo, ioj. (id, strongly bound. 

“ Mr. Dowling’s Tables, which are W’cll put together, come just in time as a ready 
reckoner for the conversion of one system into the oihtr.'^—Atkefurum. 

“ 'Their accuracy has been certified by Professor Air\% the Astronomer Royal.”— 
Builder. 

“ Resolution 8. — That advantage will be derived from the recent publication of 
Metric Tables, by C. H. Report o/SeciionF British Associatien , 

Bath. 
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Inwood! s Tables, greatly enlarged and improved. 

TABLES FOR THE PURCHASING of ESTATES, Freehold, 
Copyhold, or Leasehold; Annuities, Advowsons, &c., and for the 
Renewing of Leases held under Cathedral Churches, Colleges, or 
other corporate bodies ; for Terms of Y ears certain, and for Lives ; 
also for Valuing Reversionary Estates, Deferred Annuities, Next 
Presentations, &c., together with Smart’s Five Tables of Compound 
Interest, and an Extension of the same to Lower and Intermediate 
Rates. By William Inwood, Architect. The i8th edition, with 
considerable additions, and new and valuable Tables of Logarithms 
for the more Difficult Computations of the Interest of Money, Dis- 
count, Annuities, &c., by M. Fkdor Tiioman, of the Societe 
Credit Mobilier of Paris. l2mo, Sj. cloth. 

** This edition {the i8/^) differs in many important particulars 
from former ones. The changes consist^ first, in a more convenient 
and systematic arrange?nent of the original Tables and in the removal 
of certain numeiical errors which a very carcfid revision of the whole 
has enabled the present editor to discover; and secondly, in the 
extension of practical utility conferred on theioorkby the introduction 
of Tables luro inserted for ihe first time. This nrw and important 
, matter is all so inuch actually added to Inwood’s Tables ; ?iothing 
has been abstracted from the original collection: so that those who have 
been long in ihe habit of consulting In wood for any special pi'ofes- 
sional purpose will, as heretofore, find the information soufftt still in 
its pages. 

“Those interestCLl in the purchase and sale of estates, and in the adjustment of 
compensation case's, as well as in tran.sactions in annuities, life insurances, &c., will 
find the present cdiliuii of eminent service.” — Ji/tgiuirritig. 

Geometry for the Architect, Engineer, &c. 

PRACTICAL GEOME'TRY, for the Architect, Engineer, and 
Mechanic ; giving Rules for the Delineation and Application of 
various Geometrical T dues, Figures and Curves. By E. W. Tarn, 
M.A., Architect, Author of “The Science of Building,” &c. 
With 164 Illustrations. Demy 8vo. I2 j-. 6(/. iMno ready. 

“No liooh witli the same objects in view has ever been published in which the 
clearness of the rules laid down and the illiisiralive diaj^ranis have been so satis- 
factoiy, SkoIs!//!':: . 

Compound Interest and Annuities. 

THEORY of COMPOUND INTEREST and ANNUITIES ; 
with Tables of Logarithms for the more Difficult Computations of 
Interest, Discount, Annuitie.s, &;c., in all their Applications and 
Uses for Mercantile and State Purposes. With an elaborate Intro- 
duction. By Fedor Thoman, of the Societe Credit Mobilier, 
Paris. i2mo, cloth, 5^. 

“ A very powerful work, and the Author has a very remarkable command of his 
Professor A. de Morgan. 

“We recommend it to the notice of actuaries and accountants.” — Aikenaum. 
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SCIENCE AND ART. 


The Military Sciences. 

aide-memoire to the MILITARY SCIENCES. Framed 

from Contributions of Officers and others connected with the dif- 
ferent Services. Originally edited by a Committee of the Corps of 
Royal Engineers. Second Edition, most carefully revised by an 
Officer of the Corps, with many additions ; containing nearly 350 
Engravings and many hundred Woodcuts. 3 vols, royal 8vo, extra 
cloth boards, and lettered, price 4/. lar. 

“A compendious encyclopaedia of military knowledge, to which we are greatly in- 
debted.” — Edinburgh Revinu. 

“ The most comprehensive work of reference to the military and collateral sciences. 
Among the list of contributors, some seventy-seven in number, will be found names of 
the highest distinction in the scrvice.s. . . . The work claims and pfisscsses the great 
merit that by far the larger portion of its subjects hiive been treated originally by the 
practical men who have been its contributors.” — I' obintccr Service Gazette. 

Field Fortification. 

A TREATISE on FIELD FORTIFICATION, the ATTACK 
of FORTRESSICS, MILITARY, MINING, and RECON-' 
NOITRING. I3y Colonel 1. S. Macaulay, late Professor of 
Fortification in the Royal Military Academy, Woolwich. Sixth 
Edition, crown 8vo, cloth, with separate Atlas of 12 Plates, sewed, 
price I2J. complete. 

Dye- Wares and Colours. 

THE MANUAL of COLOURS and DYE-WARES: their 
Properties, Applications, Valuation, Impurities, and Sophistications, 
For the Use of Dyers, Printers, Dry Salters, Brokers, &c. By J. 
W. Slater. Post 8vo, cloth, price 7 j. (id. \Receiitly published. 
“ Essentially a manual for practic.al men, and precisely such a book as practical 
men will appreciate.*' — Scientijdc Revirtv. 

“ A complete encyclopaedia of the materia tinctoria. The information given 
respecting each article is full and precise, and the methods of determining the value 
of articles such as the.se, so liable to sophi.stication, are given with clearnes.s, and arc 
practical as well as valuable.” — CJu'mist and Druggist. 

Electricity. 

A MANUAL of ELECTRICITY ; including Galvanism, Mag- 
netism, Diamagnetism, Electro-Dynamics, Magno-Electricity, and 
the Electric Telegraph. By Henry M. Noad, Ph.D., F.C.S., 
Lecturer on Chemistry at St. George’s Hospital. Fourth Edition, 
entirely rewritten. Illustrated by $00 Woodcuts. 8vo, i/. 4^. cloth. 

“ This publication fully bears out its title of * Manual.’ It discusses in a satisfactory 
manner electricity, frictional and voltaic, thermo-electricity, and electro-physiology.” 
-—Athetteeum. 

I* The commendations already bestowed in the pages of the Lancet on the former 
editions of this work are more than ever merited by the present. The accounts given 
of electricity and galvanism are not only complete m a scientific sense, but, which i.s a 
rarer thing, are popular and interesting.” — Lancet. 
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Text-Book of Electricity. 

THE STUDENT’S TEXT-BOOK OF ELECTRICITY: in- 
eluding Magnetism, Voltaic Electricity, Electro-Magnetism, Dia- 
magnetism, Magneto-Electricity, Thermo-Electricity, and Electric 
Telegraphy. Being a Condensed Resume of the Theory and Ap- 
plication of Electrical Science, including its latest Practical Deve- 
lopments, particularly as relating to Aerial and Submarine Tele- 
graphy. By Henry M. Noad, Ph.D., Lecturer on Chemistry at 
St. George’s Hospital. Post 8vo, 400 Illustrations, 12s. 6d. cloth. 

“ We can recommend Dr. Noad’s book for clear style, great range of subject, a good 
index, and a plethora of woodcuts.” — Ailtetueum. 

“ A most elaborate compilation of the facts of electricity and magneti.sm, and of the 
theories which have been advanced concerning them.” — Popular Science Review. 

“ Clear, compendious, compact, well illustrated, and well printed,” — Lancet. 

“ We can strongly recommend the work, as an admirable text-book, to every student 
— begiimer or advanced — of electricity.” — Enghuerin^. 

“ Nothing of value has been passed over, and nothing given but what will lead to a 
correct, and even an exact, knowledge of the present state of electrical science.” — 
Mechanic^ Magazine. 

“ We know of no book on electricity containing so much information on experi- 
mental facts as this does, for the size of it, and no book of any size that contains so 
complete a range of facts.”— Mechanic. 

Rudimentary Magnetism, 

RUDIMENTARY MAGNETISM : being a concise exposition 
of the general principles of Magnctical Science, and the purposes 
to which it has been applied. By Sir W. Snow Harris, F.R.S. 
New and enlarged Edition, with considerable additions by Dr. 
Noad, Ph.D. With 165 Woodcuts. i2mo, cloth, 4s. 6(/., cloth 
limp, 3^-. (h/. ^Now ready, 

“There is a good index, and this volume of 4x2 pages may be considered the best 
possible manual on the subject of magnetism.” — Mechanics^ Magazine. 

“ As concise and lucid an exposition of the phenomena of maguetisni as we believe 
it is possible to write,”— English Mechanic. 

“ Not only will the scientific student find this volume an invaluable book of refer- 
ence, but the general reader w’ill find in it as much to interest as to inform his mind. 
Though a strictly scientific work, its subject is handled in a simple and readable 
^X.y\e.-^lllnstrated Rez'iezv. 

Chemical Analysis. 

THE COMMERCIAL HANDBOOK of CHEMICAL ANA- 
LYSIS ; or Practical instmetions for the determination of the In- 
trinsic or Commercial Value of Substances used in Manufactures, 
in Trades, and in the Arts. By A. Normandy, Author of “ Prac- 
tical Introduction to Rose’s Chemistry,” and Editor of Rose’s 
“Treatise of Chemical Analysis.” Illustrated with Woodcuts. 
Second and cheaper Edition, post 8vo, 9J. cloth. 

“ We recommend this book to the careful perusal of every one ; it may be truly 
affirmed to be of universal interest, anckwe strongly recommend it to our readers as a 
guide, alike indispensable to the housewife as to the pharmaceutical practitioner.”— 
Medical Timet. 

“ The very best work on the subject Uic English press has yet produced.”— 
chanici Magazine. 
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Science and Art. 

THE YEAR-BOOK of FACTS in SCIENCE and ART ; ex- 
hibiting the most important Improvements and Discoveries of the 
Past Year in Mechanics and the Useful Arts, Natural Philosophy, 
Electricity, Chemistry, Zoology and Botany, Geology and Mine- 
ralogy, Meteorology and Astronomy. By John Times, F.S.A., 
Author of “Curiosities of Science,” “Things not Generally 
Known,” &c. With Steel Portrait and Vignette. Fcap. cloth. 

This w$rh^ ptihlished annually.^ records tJic proceedtngs of the 
principal scientific societies^ and is indispensable to all who 7 vish to 
possess a faithful record of the latest ncroelties in science and the arts. 
The back Volumes, from i86i to 1871, each containing a Steel 
Portrait, and an extra Volume for 1862, with Photograph, may still 
be had, price 5 j. each. 

** Persons who wish for a concise annual summary of important scientific events will 
find their desire in tjie ‘Year Book of Facts.’ ” — AtJioio'um. 

“ The standard work of its class. Mr. Timbs’s ‘ Year Hook ’ i.s alw ays full of sugges- 
tive and interesting matter, and is an excellent rlsuinl of the year’s progress in the 
.sciences and the arts.” — Builder. 

“ A correct exponent of scientific pre^ess .... a record of abiding interest If 
anyone wishes to know what progress science has made, or what has been done in any 
branch of art during the past year, he has only to turn to Mr, Timbs’s pages, and 
is sure to obtain the required information.” — Mechanics^ Magazine. 

There is not a more useful or niore intere.stin^ compilation tlian the ‘Year Book of 
Facts.’ . . . The discrimination with which Mr. j'imbs selects his facts, and the admi- 
rable manner in which he condenses into a comparatively .short .space all the salient 
features of the matters which he places on record, are deserving of great praise.”— 
Railway News. 

Science and Scripture, 

SCIENCE ELUCIDATIVE OF SCRIPTURE, AND NOT 
ANTAGONISTIC TO IT ; being a Series of Essays on— i. 
Alleged Discrepancies ; 2. The Theory of the Geolopsts and 
Figure of the Earth ; 3. The Mosaic Cosmogony ; 4. Miracles in 
general — Views of Hume and Powell ; 5 * Miracle of Joshua — 
Views of Dr. Colenso : The Supematurally Impossible ; 6. The 
Age of the Fixed Stars— their Distances and Masses. By Professor 
J. R. Young, Author of “ A Course of Elementary Mathematics,” 
Ulc. &c. Fcap. 8vo, price 5^. cloth lettered. 

Professor Young’s examination of the early verses of Genesis, in connection with 
modem scientific hypotheses, is excellent.”— Churchman. 

“ Distin^ished by the true spirit of scientific inquiry, by great knowledge, by keen 
logical abiuty, and by a style peculiarly clear, easy, and energetic.” — Nonconfortnist. 

“ No one can rise from its perusal without being impi^sed with a sense of the sin- 
gular weakness of modern scepticism.” — Baptist Magazine. 

“ A valuable contribution to controversial theological literature.”— Press, 

Practical Philosophy. 

A SYNOPSIS of PRACTICAL PHILOSOPHY. By the Rev. 
John Carii, M.A., late Fellow of Trin, Coll., Cambridge. Second 
Edition, i8mo, $s. cloth. 
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Geology and Genesis Harmonised. 

THE TWIN RECORDS of CREATION; or, Geology and 
Genesis, their Perfect Harmony and Wonderful Concord. By 
George W. Victor Le Vaux. With numerous Illustrations. 
Fcap. 8vo, price 5^. cloth. 

“ We can recommend Mr. Le Vaux as an able and interesting guide to a popular 
appreciation of geological science.” — Spectator. 

“The author combines an unbounded admiration of science with an unbounded 
admiration of the Written Record. The two impulses are balanced to a nicety : and 
the consequence is, that diftlculties, which to minds less evenly poised, would be 
serious, find immediate solutions of the happiest kind.s.” — London Revietv. 

“ Vigorously written, reverent in .spirit, stored with instructive geological facts, and 
designed to show that there is no discrepancy or inconsistency between the Word and 
the works of the Creator. 'I'he future of Nature, in connexion with the glorious destiny 
of man, is vividly conceived.” — Watchman. 

“ No real difficulty is shirked, and no sophistry Ls left unexposed.” — The Rock. 

Geology, Physical. 

PHYSICAL GEOLOGY. (Partly based on Major-General 
Portlock’s Rudiments of Geolojjy.) By RALrii Tate, A.I...S., 
F.G.S. Numerous Woodcuts. i2mo, 2s» 

Geology, Historical 

• HISTORICAL GEOLOGY. (Partly ba.sed on Major-General 
Portlock’s Rudiments of Geology.) By R.m.tii Tate:, A.L.S., 
F.G.S. Numerous Woodcuts. i2mo, 2.f. 6f/. 

%* Or Physical ami Historical Geology, hound in One- 
1 'oiumCi price 5.f. 

Wood- Carving. 

INSTRUCTION.S in WOOD-CARVING, for Amateurs; with 
Hints on Design. By A Lady. In emblematic wrapper, hand- 
somely printed, with Ten large Plates, price 2 s. 6d. 

“ The handicraft of the wood-carver, so well as a book can impart it, may be learnt 
from ‘ A Lady’.s ’ publication.” — Athentrum. 

“ A real practical guide. It is very complete.” — Literary Churchman. 

“ The directions given are plain and ea.sily understood, and it forms a very good 
introduction to the practical part of the carver’s art.” — English Mechanic. 

Popular Work on Painting, 

PAINTING POPULARLY EXPLAINED; with Historical 
Sketches of the Progress of the Art. By Thomas John Gullick, 
Painter, and John Timbs, F.S.A. Second Edition, revised anti 
enlarged. With Frontispiece and Vignette. In small 8vo, dr. cloth. 

This Work has been adopted as a rrizedmk in the Schools of 
Art at South Kensdn^ton, 

** A work that may be advantageously consulted. MucXjjaay be learned, even by 
those who fancy they do not require to^ be taught, from the careful perusal of this 
unpretending but comprehensive treatise.” — Art Journal. 

“ A valuable book, which supplies a want. It contains a large amount of original 
matter, agreeably conveyed, and will be found of value, as well by the young artist 
seekmg infbrmaUon as by the general reader. We give a cordial wdcome to the book, 
and au|nir for it an increasing reputation,” — Builder. 

“ This volume is one that we can heartily recommend to all who are desirous of 
understanding what they admire in a good p^ting.”— Ntius. 
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Delamott^s Works on Illumination & Alphabets, 

A PRIMER OF THE ART OF ILLUMINATION ; for the 
use of Beginners : with a Rudimentary Treatise on the Art, Prac- 
tical Directions for its Exercise, and numerous Examples taken 
from Illuminated MSS., printed in Gold and Colours. By F. Dela- 
MOTTE. Small 4to, price gr. Elegantly bound, cloth antique. 

** A handy book, beautifully illustrated : the text of which is well written, and cal- 
culated to be useful. , . . ITie examples of ancient MSS. recommended to the student, 
which, with much good sense, the author chooses from collections accessible to all, are 
selected with judgment and knowledge, as well as taste.” — Atheiueum, 

ORNAMENTAL ALPHABETS, ANCIENT and MEDIAEVAL ; 
from the Eighth Century, with Numerals ; including Gothic, 
Church-Text, large and small, German, Italian, Arabesque, Initials 
for Illumination, Monogram.s, Cros.sc.s, &c. &c., for the use of 
Architectural and Engineering Draughtsmen, Mi.ssal Painters, 
Masons, Decorative Painters, Lithographers, Engravers, Carvers, 
&c. &c. &c. Collected and engraved by F. Delamotte, and 
printed in Colours. Royal 8vo, oblong, price 4s. cloth. 

*‘A well-known engraver .and draughtsman has enrolled in this u.seful book the 
result of many years’ study and research. For those who in.sert enamelled sentences 
round gilded chalices, who blazon shop legends over shop-doors, who letter church 
walls with pithy sentences from the Decalogue, this book will be 

EXAMPLES OF MODERN ALPHABETS, PLAIN and ORNA- 
MENTAL ; including German, Old English, Saxon, Italic, Per- 
spective, Greek, Hebrew, Court Hand, Engrossing, Tuscan, 
Riband, Gothic, Rustic, and Arabesque ; with several Original 
Designs, and an Analysis of the Roman and Old English Alpha- 
bets, large and .small, and Numerals, for the use of Draughtsmen, 
Surveyors, Masons, Decorative Painters, Lithographers, Engravers, 
Carvers, &c. Collected and engraved by Delamotte, and 
printed in Colours. Royal 8vo, oblong, price 4J. cloth. * 

“ To artists of :dl clas.ses, but more especially to architects and engravers, this verj' 
handsome book will lx: invaluable. 'J'here is comprised in it every po.ssiblc sh.ipe into 
which the letters of the alphabet and numerals can be formed, and the talent which 
has been expended in the conception of the various plain and ornamental letters is 
wonderful. ” — .S' taiidard. 

MEDIAEVAL ALPHABETS AND INITIALS FOR ILLUMI- 
NATORS. By F. Delamotte, Illuminator, Designer, and 
Engraver on Wood. Containing 21 Plates, and Illuminated Title, 
printed in Gold and Colours. With an Introduction by J. Willis 
Brooks. Small 410, 6s. cloth gilt. 

A volume in which the letters of the alphabet come forth glorified in gilding and 
all the colours of the prism interwoven and intertwined .and intermingled, sometimes 
with a sort of rainbow arabesque. A poem emblazoned in the.se characters would be 
only comparable to one,<^ those delicious love letters symbolized in a bunch of flowers 
well selected and cleverly arranged.” — Sun. 

THE EMBROIDERER’S BOOK OF DESIGN ; containing Initials, 
Emblems, Cyphers, Monograms, Ornamental Borders, Ecclesias- 
tical Devices, Mediaeval and Modem Alphabets, and National 
Emblems. Collected and engraved by F. Delamotte, and 
printed in Colours. Oblong royd 8vo, 2 .f. 6 d. in ornamental boards. 
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AGRICULTURE, &c. 


Youatt and Burris Complete Grazier, 

THE COMPLETE GRAZIER, and FARMER’S and CATTLE- 
BREEDER’S ASSISTANT. A Compendium of Husbandry. 
By William Youatt, Esq., V.S. iith Edition, enlarged by 
Robert Scott Burn, Author of ‘‘The Lessons of My Farm,” &c. 
One large 8vo volume, 784 pp. with 215 Illustrations, i/. u. half-bd. 

CONTENTS. 

On ihc Breedings Rearing, Faiienmg, On tJu: Diseases of Crt/Z/r.— Diseases 
and General Management of Neat Cattle. Incident to Cattle. — Diseases of Calves. — 
— IntroductoryView of the different Breeds Diseases of Horses, — Diseases of Sheep. — 
of Neat Cattle in Great Britain.— Com- Diseases of Lambs. — Diseases Incident to 
parative View of the different Breeds of Swine. — Breeding and Rearing of Do- 
Neat Cattle. — General Observations on mestic Fowls, Pigeons, &c.— Palmipedes, 
Biwing and Stockii^ a Farm with Cattle, or Web-footed kinds. — Diseases of Fowls. 
— The Bull.— T’he Cow. — Treatment and On Farm Offices and Implements of 
Rearing of Calves. — Feeding of Calvesfor Husbandry.— Farm-house, the Farm- 
Veal.— Steers and Draught Oxen.— Graz- yard, and its Offices. — Construction of 
ing Cattle. — Summer Soiling Cattle, — Ponds. — Farm Cottages. — Farm Imple- 
Wmter Box and Stall-feeding Cattle. — ments. — Steam Cultivation. — Sowing Ma- 
Artificial Food for Cattle. — Preparation chines, and Manure Distributors. — Steam 
of Food. — Sale of Cattle. Engines, Thrashing Machines, Corn- 

* On the Economy and Management of dressing Machines, Mills, Bruising Ma- 
ilu Milch Kine,— Pasture and chines. 

other Food best calculated for Cow's, as On the Culture and Maftagemeni of 
it regards their Milk. —Situation and (7nrw Size and Shape of Fields. 

Buildings proper for a Dairy, and the —Fences. — Pasture Land. — Meadow 
proper Dairy Utensils.— Management of Land.— Culture of Grass Land. -Hay- 
Milk and Cream, and the Making and making. — Stacking Hay. — Impediments 
Preservation of Butter. — Making and Pre- to the Scythe and the Eradication of 
servation of Chee.se, — Produce of a Dairy. Weeds.— Paring and Burning. — Draining. 

On the Breeding, Rearing, and Ma- Irrigation. — Warping. 
nagement of Farm-horses. — Introductory On the Cultivation and Application 

and Comparative View of the different of^ Grasses, Pulse, and Roots. — Natural 
Breeds of Farm-hor.ses.— Breeding Horses, Gr.i.sses mu.ally cultivated. — Artificial 
Cart Stallions and M,arcs. — Rearing and Grasses or Green Crops. — Grain and 
Training of Colts, — Age, Qualifications, Pulse commonly cultivated for their 
and Sale of Horses.— Maintenance and Seeds, for their Straw, or for Green 
Labour of Farm-horses. — Comparative Forage. — Vegetables best calculated for 
Merits of Draught Oxen and Horses. — Animal Food. — Qu-alities and Compara- 
Asses and Mules. tive Vr»lue of some Grasses and Roots as 

On the Breeding, Rearing, and Fat- Food for Cattle. 
tening of Sheep. — Introductory and Com- On Manures in General, and their 

parative View of the different Breeds. — Application to Grass Land. — Vegetable 
Merino, or Spanish Sheep. — Breeding .and Manures. — Animal Manures. — Fossil and 
Management of Sheep. — Treatment and Mineral Manure.s.— Liquid or Fluid Ma- 
Rearingof House-lambs, Feedingof Sheep, nures. — Composts.— Preservation of Ma- 
Folding Sheep, Shearing of Sheep, &c. nurcs. — Application ofManures. — Flemish 

On ihc Breeding, Rearing, and Fat- .System of Manuring. — Farm Accounts, 
tening of Swine. — Introductory and Com- .and Tables for Calculating Labour W the 
parative View of the different Breeds of Acre, Rood, &c., and by the Day, Week, 
Swine,— Breeding and Rearing of Pig.s. — Month, &c. — Monthly Calendar of Work 
Feeding and Fattening of Swine. — Curing to be done throughout the Year. — Obser- 
Pork Aid Bacon. vations on the vVeather. — Index. 

“ The standard and text-book, with the farmer and Farmers Magazine. 

“ A valuable repertory of intelligence for all who make agriculture a pursuit, and 
especially for those who aim at keeping pace with the improvements of the age.”— 
BelFs Messenger. 

“ A treatise which will remain a standard work on the subject as long as British 
agriculture endures.”— ilfarA Lane E.xpress. 
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Scott Burn's Introduction to Farming. 

THE LESSONS of MY FARM : a Book for Amateur Agricul- 
turists, being an Introduction to Farm Practice, in the Culture of 
Crops, the Feeding of Cattle, Management of the Dairy, Poultry, 
and Pigs, and in the Keeping of Farm- work Records. By Robert 
Scott Burn, Editor of “ The Year-Book of Agricultural Facts,” 
&c. With numerous Illustrations. Fcp. 6r. cloth. 

“ A most complete introduction to the whole round of fanning practice.”— 

Bull, 

“There are many hints in it which even old farmers need not be ashamed to 
accept .” — Morning Herald. 

Tables for Land Valuers. 

THE LAND VALUER’S BEST ASSISTANT: Being Tables, 
on a very much improved Plan, for Calculating the Value of 
Estates. To which are added, Tables for reducing Scotch, Irish, 
and Provincial Customary Acres to Statute Measure ; also, Tables 
of Square Measure, and of the various Dimensions of an Acre in 
Perches and Yards, by which the Contents of any Plot of Ground 
may be ascertained without the expense of a regular Survey ; &c. 
By R. Hudson, Civil Engineer. New Edition, with Additions and 
Corrections, price 4^. strongly bound. 

“ This new edition includes tables for ascertaining the value of leases for any tern, 
of years: and for showing how to lay out plots of ground of certain acres in forms, 
square, round, &c., with valuable rules for ascertaining the probable worth of standing 
timber to any amount : and i.^; of incalculable value to the country gentleman and pro- 
fessional xazxi." —Farmer's fonmal. 

The Laws of Mines and Mining Companies, 

A PRACTICAL TREATISE on the LAW RELATING to 
MINES and MINING COMPANIES. By Whitton Arun- 
• DELL, Attomey-at-Law. Crown 8vo. 4J. cloth. 

Auctioneer's Assistant, 

THE APPRAISER, AUCTIONEER, BROKER, HOUSE 
AND ESTATE AGENT, AND VALUPiR’S POCKET AS- 
SISTANT, for the Valuation for Purchase, Sale, or Renewal of 
Leases, Annuitie.^, and Reversions, and of property generally; 
with Prices for Inventories, &c. By John Wheeler, Valuer, &c. 
Third Edition, enlarged, by C. Norris. Ropl 32mo, strongly 
bound, price y. \liecently published, 

“A neat and concise book of reference, containing an admirable and clearly- 
arranged list of prices for inventorie.s, and a very practical guide to determine the 
value of furniture, &c.” — Standard. 

The Civil Service Book-keeping. 

BOOK-KEEPING NO MYSTERY : its Principles popularly ex- 
plained, and the Theojy of Double Entry analysed ; for the use of 
Young Men comihencing Business, Examination Candidates, and 
Students generally. By an Experienced Book-Keeper, late of 
H.M. Civil Service. Second Edition. Fcp. 8vo. price 2s, cloth. 
“A book which brings the so-called mysteries within the comprehension of the 
simplest capacity.”— Times. 

“It is clear .and concise, and exactly such a text-book as students require.”— 
Quarterly fournaTof F-ducation, 
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Text-Book for Architects^ Engineers ^ Surveyors^ 
Land Agents, Country Gentlemen, &c, 

A GENERAL TEXT^BOOK for ARCHITECTS, ENGI- 
NEERS, SURVEYORS, SOLICITORS, AUCTIONEERS, 
LAND AGENTS, and STEWARDS, in all their several and 
varied Professional Occupations ; and for the Assistance and 
Guidance of Country Gentlemen and others engaged in the Trans- 
fer, Management, or Improvement of Landed Property ; together 
with Examples of Villas and Coimtiy' Houses. By Edward Kyde, 
Civil Engineer and Land Surveyor. To which are added several 
Chapters on Agriculture and Landed Property, by Professor 
Donaldson, Author of several works on Agriculture. With 
numerous Engravings, in one thick vol. Svo, price 1/. S.r. cloth. 


CONTENTS. 


Arithmetic. 

Plane and Solid Geometry. 
Mensuration. 

Trigonometry. 

Conic Sections. 

Land Measuring. 

Land Surveying. 

Levelling. 

Plotting. 

Computation of Areas. 
CoPYiNci Maps. 

Railway Surveying. 

CoLONiAi, Surveying. 
Hydraulics in connection 
with Drainage, Sp:\veragl, 
AND Water Supjt.y. 


Timber Measuring. 

Artificers’ Work. 

Valuation of Estate.s. 

Valuation of Tillage and Tenant 
Right. 

Valuation of Parishes. 

Builders’ Prices. 

I Dilapidations and Nuisances. 
j The Law kf.lating to Appraisers and 
.Auctionkkks. 
j Landlord and Tenant. 

I Taulhs of Natural Sines and Co- 
I SINES : for Reducing Lines into’ 
Feet, kc . &c. 

Stamp Laws. 

' E.yamples of Villas, &c. 


To which are added Fourteen Chapters 
ON LANDED PROPERTY. By Profkssor Donaldson. 

Chap. T. — Landlord and Tenant ; their Position and Connections. 

Chap. II. — Lease of I..and, Conditions and Restrictions ; Choice of Tenant, 
and Assignation of the Deed. 

Chap. III.— Cultivation of Land, and Rototion of Crops, 

Chap. IV.— Buildings neccs.sary on Cultivated Land.s : Dwelling-houses, 
Farincrles, and Cottages for l..abourcrs. 

Ch.ap. V. — Laying out Farms, Roads, Fences, and Gates. 

Chap. VI. — Plantations, Young and Old Timber. 

Cliap. VII. — Meadows and Embankments, Beds of Rivers, Water Courses, 
and Flooded Grounds. 

Chap. VIII.— Land Draining, Opened and Covered : Plan, Execution, an d 
Arrangement between I.andlord and Tenant. 

Chap. IX.— Minerals, Working, and Value. 

Chap. X.— Expenses of an Estate. 

Chap. XL— Valuation of Landed Property ; of thfl^^oil, of Houses, of Woods, 
of Minerals, of Manorial Rights, of Royalties, and of Fee 
Farm Rents. 

Chap. XII. — Land Steward and Farm Bailiff ; Qualifications and Duties. 

Chap. XI 1 1. — Manor Bailiff, Woodreeve, Gardener, and Gamekeeper: dieir 
Position and Duties. 

Chap. XIV.— Fixed Days of Audit : Half-yearly Payments of Rents, Form of 
Notices, Receipts, and ot Cash Books, General Map of £»• 
tates, &C. 



32 WORKS PUBLISHED BY LOCKWOOD & CO. 


“ No Englishman ought to be without this book." 

EVERY MAN’S OWN LAWYER ; a Handy-Book of the Prin- 
ciples of Law and Equity. By A Barrister. 9th Edition, 
carefully revised, including a Summary of the New Bankruptcy 
Laws, the Fraudulent Debtors Act, the Reported Cases of the 
Courts Law and Equity, &c. With Notes anH References to the 
Authorities. i2mo, price 6.f. (saved at every consultatM 
strongly bound. [Now m 

Comprising the Rights and Wrongs of Individuals^ Mercantile and Cot^ 
mercial Law., Criminal Law^ Parish Law, County Court Law, 
Game and Fishery Laws, Poor Metis Lawstiiis, 


THE LAWS OF 


BaNKRUJ'TCV. 

Bills of Exchangk. 
Contracts and Agreements. 
COPVRICHT. 

Dower and Divorce. 
Elections and Registration. 
Insurance. 

Libel and Slander. 


Mortgages. 

Settlemknt.s. 

Stock Exchange Practice. 
Trade Marks and Patents. 
Trespass, Nuisances, etc. 
Transfer of Land, etc. 
Warranty. ’ 

Wills and Agreements, etc. 


Also Law for 


Landlord and Tenant. 

Master and Swrvant. 

Workmen and Apprentices. 
Heirs, Devisees, and Legatee.s. 
Husband and Wife. 

Executors and Trustees. 
Guardian and Ward. 

Married Women and Infants. 
Partners and Agents. 

Lender and Borrower. 

Debtor and Creditor. 

Purchaser and Vendor. 
Companies and Associations. 
Friendly Societies. 


Clergymen, Churchwardens. 
Medical Practitioners, &c. 
Bankers. 

Farmers. 

Contractors. 

Stock and Share Brokers. 
Sportsmen and Gamekeepers. 
Farriers and Horse-Dealers. 
Auctioneers, House-Agents. 
Innkeepers, &c. 

Pawnbrokers. 

Surveyors. 

Railways and Carriers. 

&c. &c. 


“ No Englishman or/ght to be without this hook . . . any person perfec 
formed on legal matters, who may require sound information on unknown I 
will, by reference to thi.s book, acquire the necessary information ; and thu 
occasions save the expense and loss of time of a visit to a lawyer.” — Engi. 

“ It is a complete code of English Law, written in plain language which all can 
understand . . . should be in the hands of every business man, and all who wish to 
abolish lawyers’ bills." — Weekly Times. 

“ With the volume before us in hand, a man may, in nine ca.scs out of ten, decide 
his own course of action, learn how to proceed for redress of wrong.s, or recovery of 
rights, and save his pocket from the dreaded consultation fees and the incalculable 
bills of costs. ’’—Civ// Service Gazette. 

“ We have found it highly satisfactory as a work of authority and reference, and a 
handy-book of informatiaiJ There is abundance of cheap and safe law in this work 
for all who want it” — Rock. 

** A useful and concise epitome of the law, compiled with considerable care." — Law 
Magazine. 

“ Wliat it professes to be— a complete epitome of the laws of this country, thoroughly 
btelligible to non-professional readers. The book is a handy one to have in reach- 
ness when some knotty point requires ready solution.’’— JJr/rr Life. 


Bradbury, Evans, ft Co., Prlatert, Whitefriars , London. 



PBIZE MEDAL, IHTEBNATIONAL EXHlBITlOir, 1862, 
was awarded to the Publishers of 
* *Weale*s Series.’* 

7, Stationen* Hall Court, 

) Ludgaie Hill, E.C. 

February f 1873. 

NEW LIST 

OP 

WE ALE’S 

RUDIMENTARY, SCIENTIEIC, EDUCATIONAL, 
AND CLASSICAL SERIES, 

OP WORKS SUITABLE FOR 

Engineers, Architects, Builders, Artisans, and Students 
generally, as well as to those interested in Workmen's 
Libraries, Free Libraries, Literary and Scientific Insti- 
. tiitions. Colleges, Schools, Science Classes, dc,, dc. 

THE ENTIRE SERIES IS FREELY ILLUSTRATED WHERE 
REQUISITE. 

{The Volumes contained in this list ar hound in limp cloth, except 
where otherwise stated,) 




AGRICULTURE. 

CLAY LANDS AND LOAMY SOILS, by J. Donaldson. Is. 
, SOILS, MANURES, AI^D CROPS, by R. Scott Burn. 2tf. 

. FARMING, AND FARMING ECONOMY, Historical and 
Practical, by R. Scott Burn. 3#. 

, CATTLE, SHEEP, AND HORSES, by E. Scott Burn. 2s.6(f. 
MANAGEMENT OF THE DAIRY-PIGS—POULTRY, 
by R. Scott Burn. With Notes on the Diseases of Stock. 2s. 

, UTILISATION OF TOWN SEWAGE -IRRIGATION- 
RECLAMATION OP WASTE LAND, by R. Scott Bum. 
2s. U. 

Nos. 140, 141, 142, 145, and 146 bound in 2 vols., doth boards, 14s 
CULTURE OF FRUIT TREES, by De Breuil. 187 Wood- 
cuts. 08 . (jd. 


LOCKWOOD A CO., 7, STATIONERS* HALL COURT. 
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ABCHITECTURAL AND BUILDING WORKS. 


ARCHITECTURE AND BUILDING. 

16* ABOHITEOTUBEi Orders of, by W. H. Leeds. Is. 6^.) in 1 
17. — — ' Styles of, by T. Talbot Bury. Is. 

18i " ■ — Principles of Design, by E. L. Garbett 2s. 

Nos. 16, 17, and 18 in 1 vol. cloth boards^ 5$. GcU 

25L BUILDING, the Art of, by E. Dobson. Is, 6d, 

23. BRICK AND TILE MAKING, by E. Dobson. 3s. 

26. MASONRY AND STONE-CUTTING, by E. Dobson. 2s. 6d. 

30. DRAINAGE AND SEWAGE OP TOWNS AND BUILD- 
INGS, by G. D. Dempsey. 2s. 

With No. 29 (iScs Tpage 4), Drainage of Districts and Lands^ 8s. 

05. BLASTING & QUARRYING OF STONE, by Burgoyne. Is. 6d. 

38. DICTIONARY OP TECHNICAL TERMS used by Architects, 
Builders, Engineers, Surveyors, &c. New Edition, revised 
and enlarged by Robert Hunt, F.G.S. [Nearlg ready, 

42. COTTAGE BUILDING, by C. B. Allen. Revised and Enlarged 
Edition. [/w the press, 

44. FOUNDATIONS & CONCRETE WORKS, by Dobson. U.ed, 
46. LIMES, CEMENTS, MORTARS, &c., by BurneU. Is. 6d. 
67. WARMING AND VENTILATION, by C. Tomlinson, F.R.S. 3s 
S3^, DOOR LOCKS AND IRON SAFES, by TomHnson. 2s. Qd. 
111. ARCHES, PIERS, AND BUTTRESSES, by W. Bland. Is. 6<f. 
116. ACOUSTICS OP PUBLIC BUILDINGS, by T.R. Smith. ls.6d. 

123. CARPENTRY AND JOINERY, founded on Robison and 

Tredgold. Revised and Enlarged Edition by E. W. Tarn, 
M.A., Architect. [In the press, 

123^. ILLUSTRATIVE PLATES to the preceding. [Freparivg, 

124. ROOFS FOR PUBLIC AND PRIVATE BUILDINGS, 

founded on Robison, Price, and Tredgold. Is. 6d. 

124*. PLATES OF RECENT IRON ROOFS. 4to. [Reprinting, 

127. ARCHITECTURAL MODELLING IN PAPER, Practical 

Instructions, by T. A. Richardson, Architect. Is. 6(2. 

128. VITRUVIUS’S ARCHITECTURE, by J. Gwilt, Plat^. 5s. 
130. GRECIAN ARCHITECTURE, Principles of Beauty in, by 

the Earl of Aberdeen. Is. 

Nos. 128 and 180 tn 1 vol, cloth hoards^ Is. 

132. ERECTION OP DWELLING-HOUSES, with S^ifications, 
Quantities of Materials, &c., by S. H. Brooks, 27 Plates. 2s. 6c2. 
156. QUANTITIES AND MEASUREMENTS, by Beaton. ls.6d. 
175. BUILDERS’ AND CONTRACTORS’ PRICE-BOOK, by 
G.R. BurneU. 3s. 6d. [Now ready. 
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ARITHMETICAL AND MATHEMATICAL WORKS. 
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ARITHMETIC AND MATHEMATICS. 

32. MATHEMATICAL INSTRUMENTS, THEIR CONSTRUC- 
TION, USB, &c., by J. F. Heather. Original Edition in 
iTol. l«.6d. 

In ordering the ahovey be careful to sag Original Edition** to 
distinguish it from the Enlarged Edition in 3 vols.^ advertised 
on page 4 as now ready* 

60. LAND AND ENGINEERING SURVEYING, by T. Baker. 2s, 
61^^. READY RECKONER for the Admeasurement and Valuation 
of Land, by A. Arman. 1«. 6(i. 

76. GEOMETRY, DESCRIPTIVE, with a Tlieory of Shadows and 
Perspective, and a Description of the Principles and Practice 
of Isometrical Projection, by J. P. Heather. 2s, 

83. COMMERCIAL BOOK-KEEPING, by James Haddon. U. 

84. ARITHMETIC, with numerous Examples, by J. R. Young. Is. 6t?. 
84*. KEY TO THE ABOVE, by J. R. Young. Is. Qd, 

85. EQUATIONAL ARITHMETIC: including Tables for the 

Calculation of Simple Interest, with Logaritlims for Compound 
Interest, and Annuities, by W. Hipaloy. Is, 

85*. SUPPLEMENT TO THE ABOVE, Is. 

86 and 86 * in 1 voU, 2s, 

86. ALGEBRA, by J. Haddon. 2s. 

86*. KEY AND COMPANION to the above, by J.R. Young, h.^d. 
88. THE ELEMENTS OP EUCLID, with Additional Propositions, 
and Essay on Logic, by H. Law. 2s. 

90. ANALYTICAL GEOMETRY AND CONIC SECTIONS, by 

J. Hann. Entirely Now Edition, improved and re-written 
by J. R. Young. 2s. 

91. PLANE TRIGONOMETRY, by J. Hann. Is. 

92. SPHERICAL TRIGONOMETRY, by J. Hann. Is. 

Nos. 91 and 92 in 1 vot., 2j. 

93. MENSURATION, by T. Baker. Is. 6d, 

94. MATHEMATICAL TABLES, LOGARITHMS, with Tables of 

Natural Sines, Cosines, and Tangents, by H. Law, C.E. 2s. Gd. 

101. DIPFERENTIAL CALCULUS, by W. S. B. Woolhouse. Is. 
101*. WEIGHTS, MEASURES, AND MONEYS OP ALL 

NATIONS ; with the Principles which determine the Rate of 
Exchange, by W. S. B. Woolhouse. Is. Gd. 

102. INTEGRAL CALCULUS, RUDIMENTS, by H.Coi,B.A. Is. 

103. INTEGRAL CALCULUS, Examples on, by J. Hann. Is. 

104. DIFFERENTIAL CALCULUS, Examples, bv J. Haddon. Is. 

105. ALGEBRA, GEOMETRY, and TRIGONOMETRY, in Easy 

Mnemonical Lessons, by the Rev. T. P. Kirkman. Is. Gd, 
117. SUBTERRANEOUS SURVEYING, AND THE MAG- 
NETIC VARIATION OF THE NEEDLE, by T. Fenwick, 
with Additions by T. Baker. 2s. Gd, 


7, STATIONERS^ HALL COURT, LUDGATE HILL. 
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CIVIL ENGINEERING WORKS. 


131. EEADY-RECKONKR FOR MILLERS, FARMERS, AND 
MERCHANTS, showing the Value of any Quantity of Corn, 
with the Approximate Values of Mill-stones & Mill Work. Is. 

136. RUDIMENTARY ARITHMETIC, by J. Haddon, edited by 

A. Arman. Is. 6(f. 

137. KEY TO THE ABOVE, by A. Arman. Is. 6(f. 

147. STEPPING STONE TO ARITHMETIC, by A. Arman. Is. 

148. KEY TO THE ABOVE, by A. Arman. Is. 

158. THE SLIDE RULE, AND HOW TO USE IT. With 
Slide Rule in a pocket of cover. 3s. 

168. DRAWING AND MEASURING INSTRUMENTS. In- 

cluding— Instruments employed in Geometrical and Mecha- 
nical Drawing, the Construction, Copying, and Measurement 
of Maps, Plans, &c., by J. F. Hkatiiku, M.A. Is. Oi. 

169. OPTICAL INSTRUMENTS, more especially Telescopes, 

Microscopes, and Apparatus for producing copies of Maps 
and Plans by Photography, by J. F. Heather, M.A. 1«. ^d. 

170. SURVEYING AND ASTRONOMICAL INSTRUMENTS. 

Including — Instruments Used for Determining the Geome- 
trical Features of a portion of Ground, and in Astronomical 
Observations, by J. F. Heather, M.A. Is, Qd, 

The above three volumes form an enlargement of the Author* s 
original work, “ Mathematical Instruments,** the Tenth Edition 
of which {No, 32) is still on sale, price Is. 6d. 

178. PRACTICAL PLANE GEOMETRY: Giving the Simplest 

Modes of Constructing Figures contained in one Plane, by 
J. F. Heather, M.A. 2s. 

179. PROJECTION, Ortliographic, Topographic, and Perspective: 

giving the various modes of Delineating Solid Forms by Con- 
structions on a Single Plano Surface, by J. F. Hkather, M.A. 

preparat'mu 

The above two volumes, with the Author s work already in 
the Scries, Descriptive Geometry** {see page 3), will form a 
complete Elementary Course of Mathematical Drawing, 


CIVIL ENGINEERING. 

13. CIVIL ENGINEERING, by H. law and G. E. Burnell. Fifth 
Edition, with Additions. 5a. 

29. DRAINAGE OP DISTRICTS AND LANDS, by G.D. Dempsey, 
la. m' 

With No. 80 {See page 2 ), Drainage and Sewage of Towns, 8 *. 


PUBLISHED BY LOCKWOOD A CO., 





WORKS IN FINE ARTS, ETC. 6 


31. WILL-SINKING, BOEING, AND PUMP WORK, by J. G. 
Swindell, revised by G. R. Burnell. 1». 

43. TUBULAR AND IRON GIEDEB BRIDGES, indnding the 
Britannia and Conway Bridges, by G. D. Dempsey. Is. Gd. 

46. ROAD-MAKING AND MAINTENANCE OF MACADA- 
MISED ROADS, by Field-Marshal Sir J.F.Burgoyne. Is. Gd 

62. RAILWAY CONSTRUCTION, by Sir M. Stephenson. With 
Additions by E. Nugent, C.E. 2s. 6d. 

62». RAILWAY CAPITAL AND DIVIDENDS, with Statistics of 
Working, by B. D. Chattaway. Is. 

No. 63 and 62* in 1 3s. 6rf. 

80^. EMBANKING LANDS FROM THE SEA, by J. Wiggins. 2s, 

82«f. GAS WORKS, and the PRACTICE of MANUFACTURING 
and DISTRIBUTING COAL GAS, by S. Hughes. 35. 

82^. WATER-WORKS FOR THE SUPPLY OF CITIES AND 
TOWNS, by S. Hughes, C.E. New and Revised Edition. 45. 

[Now ready, 

118. CIVIL ENGINEERING OF NORTH AMERICA, by D. 
Stevenson. 35. 

120. HYDRAULIC ENGINEERING, by G. R. BurneU. 35. 

^ 121. RIVERS AND TORRENTS, with the Method of Regulating 
their Course and Channels, Navigable Canals, &c., from the 
Italian of Paul Frisi. 25. 6d. 


EMIGRATION. 

154. GENERAL HINTS TO EMIGRANTS. 25. 

167. EMIGRANT’S GUIDE TO NATAL, by R. J. Mann, M.D. 25. 
169. EMIGRANT’S GUIDE TO NEW SOUTH WALES, 
WESTERN AUSTRALIA, SOUTH AUSTRALIA VIC- 
TORIA, AND QUEENSLAND, by James Baird.B.A. 25. U, 
160. EMIGRANT’S GUIDE TO TASMiUMA AND NEW ZEA- 
LAND, by James Baird, B.A. 25. 


FINE ARTS. 

20. PERSPECTIVE, by George Pyno. 2,9. 

27. PAINTING; or, A GRAMMAR OP COLOURING, by G. 
Field, 25. 

40. GLASS STAINING, by Dr. M. A. Gesaort, with an Appendix 

on the Art of Enamel Painting, &c. Is. 

41. PAINTING ON GLASS, from the Gorman of Froraherg. l5. 
69. MUSIC, Treatise on, by C. C. S])encor. L’s. 

71. THE ART OF PLAYING THE 1>IAN6fOBTE, by C. C. 
Sponsor. U. 

7, STATIONERS’ HALL COURT, LUUUATE HILL. 
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WORKS IN MECHANICS, ETC. 


LEGAL TREATISES. 

60. LAW OP CONTRACTS POR WORKS AND SERVICES, 
’ by David Gibbons. Is. M. 

107. THE COUNTY COURT GUIDE, by a Barriston Is. U, 

108. METROPOLIS LOCAL MANAGEMENT ACTS. Is. 64. 
108*. METROPOLIS LOCAL MANAGEMENT AMENDMENT 

ACT, 1862; with Notes and Index. Is. 

Nos, 108 and 108» in 1 t>oZ., 2s, 6d. ^ 

110. RECENT LEGISLATIVE ACTS applying to Contractors, 
Merchants, and Tradesmen. Is. 

161. THE LAW OP PRIENDLY, PROVIDENT, BUILDING, 
AND LOAN SOCIETIES, by N. White. Is. 

163. THE LAW OP PATENTS FOR INVENTIONS, by F. W. 
Campin, Barrister. 2s. 


MECHANICS & MECHANICAL ENGINEERING. 

6. MECHANICS, by Charles Tomlinson. Is. 64. 

12. PNEUMATICS, by Charles Tomlinson. New Edition. Is. 64. 

33. CRANES AND MACHINERY FOR RAISING HEAVY 

BODIES, the Art of Constructing, by J. Glynn. Is. 

34. STEAM ENGINE, by Dr. Lardner. Is. 

69. STEAM BOILERS, their Construction and Management, by 
R. Armstrong. With Additions by R. Mallet. Is. 64. 

63. AGRICULTURAL ENGINEERING, BUILDINGS, MOTIVE 
POWERS, FIELD MACHINES, MACHINERY AND 
IMPLEMENTS, by G. H. Andrews, C.E. 3s. 

67. CLOCKS, WATCHES, AND BELLS, by E. B. Denison. New 
Edition, with Appendix. Ss, 64. 

Appendix {to the Afh and bih Editions) separately^ Is. ^ ; 

77*. ECONOMY OF FUEL, by T. S. Prideaux. Is. 64. 

78. STE AM AND LOCOMOTION, by Sewell. [JReprmttM 
78*. THE LOCOMOTIVE ENGINE, by G. D. Dempsoy. Is. 

79*. ILLUSTRATIONS TO ABOVE. 4to. 4s. 64. [JReprintin]^ 
80. MARINE ENGINES, AND STEAM VESSELS, AND THE 
SCREW, by Robert Murray, C.E., Engineer Surveyor to the 
Board of Trade. With a Glossary of Technical Terms, and 
their equivalents in French, German, and Spanish. 3s. 

82, WATRR POWER, as applied to Mills, &c., by J. Glynn. 2s. 

97. STATICS AND DYNAMICS, by T. Baker. New Edition. Is. 64. 

98. MECHANISM, AND MACHINE TOOLS, by T. Baker; and 

TOOLS AND MACHINERY, by J. Nasmyth. 2s, 64. 
113*. MEMOIR ON SWORDS, byMarey, translated by Maxwell. Is. 
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114. MACHINEBr, Conetructionand Working, bvO.D. Abel. U.W. 

115. PLATES TO THE ABOVE. 4to. 7s. 6d. 

125. COMBUSTION OF COAL, AND THE PREVENTION OP 
SMOKE, by C. Wye Williame, M.I.C.B. 3s. 

139. STEAM ENGINE. Mathematical Theory of, by T. Baker. Is. 
1C2. THE BRASSFOUNDER’S MANUAL, by W. Graham. 2s. 6d. 
1C4. MODERN WORKSHOP PRACTICE. By J.G.Winton. 3s. 
1C5; Ikon and heat, Exhibiting the Principles concerned in 
Construction of Iron Beams, Pillars, and Bridge Girders, 
and the Action of Heat in the Smelting Furnace, by Jamks 
Armour, C.E. Woodcuts. 2s. 

166. POWER IN MOTION; Horse Power, Motion, Toothed Wheel 

Gearing, Long and Short Driring Bands, Angular Forces, &c., 
by James Armour, C.E. With 73 Diagrams. 2«. 6rf. 

167. A TREATISE ON THE CONSTRUCTION OF IRON 

BRIDGES, GIRDERS, ROOFS, AND OTHER STRUC- 
TURES, by F. Campin. Numerous Woodcuts. 2s. 

171. THE WORKMAN’S MANUAL OF ENGINEERING 

DRAWING, by JoHir Maxton, Instructor in Engineering 
Drawing, Royal School of Naval Architecture & Marine Engi- 
neering, South Kensington. Plates & Diagrams. 3s. 6rf. 

172. MINING TOOLS. For the Use of Mine Managers, Agents, 

Mining Students, &c., by William Morgans, Lecturer on 
Mining, Bristol School of Mines. 12mo. 25.6^f. 

172<^.ATLAS OF PLATES to the above, containing 200 Illustra- 
tions. 4to. 4«. 6<f. 

176. TREATISE ON THE METALLURGY OF IRON; con- 
taining Outlines of the History of Iron Manufacture, Methods 
of Assay, and Analysis of Iron Ores, Processes of Manufacture 
of Iron and Steel, &c., by H. Bauerman, F.G.S., A.R.8.M. 
Second Edition, revised and enlarged. Woodcuts. 4«. 6d, 

' COAL AND COALMINING, by W.W.Smyth. 3s. Gd. [Heady. 


I NAVIGATION AND SHIP-BUILDINQ. 

61. NAVAL ARCHITECTURE, by J. Peake. 3s. 

53*. SHIPS FOR OCEAN AND RIVER SERVICE, Construction 
of, by Captain H. A. Sommerfeldt. Is. 

53**. ATLAS OF 15 PLATES TO THE ABOVE, Drawn for 
Practice. 4to. 7s. 6d. 

54. MASTING, MAST-MAKING, and RIGGING OF SHIPS, 
by R. Imping. Is. 6d. 

54» IRON SHIP-BUILDING, by J. Grantham. Fifth Edition, 
with Supplement. 4s. 

54^» ATLAS OF 40 PLATES to illustrate the preceding. 4to. 38s. 
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55. NAVIGATION ; the Sailor’s Sea Book : How to Keep the Log 
and Work it off, Law of Storms, &c., by J. Greenwood. 2s. 
83 Ws. SHIPS AND BOATS, Form of, by W. Bland. Is. €d. 

99. NAUTICAL ASTRONOMY AND NAVIGATION, by J. B. 
Young. 2s. 

lOO’f. NAVIGATION TABLES, for Use with the above. Is. 

106. SHIPS' ANCHORS for all SERVICES, by G. Cotsell. Is. 6d. 
149. SAILS AND SAIL-MAKING, by R. Kipping, N.A. 2s. 6d. 
155. ENGINEER’S GUIDE TO TEE ROYAL AND MER- 
CANTILE NAVIES, by a Practical Engineer. Revised by 
D. F. McCarthy. 3s. 

PHYSICAL AND CHEMICAL SCIENCE. 

1. CHEMISTRY, by Prof. Fownes. With Appendix on Agri- 

cultural Chemistry. Now Edition, with Index. Is. 

2. NATURAL PHILOSOPHY, by Charles Tomlinson. Is. Gd. 

3. GEOLOGY, by Major-Gen. Portlock. New Edition. Is. Grf. 

4. MINERALOGY, by A. Ramsay, Jun. 3s. 

7. ELECTRICITY, by Sir W. S. Harris. Is. 6d. 

7*. GALVANISM, ANIMAL AND VOLTAIC ELECTRICITY, 
by Sir W. S. Harris. Is. Gd. 

8. MAGNETISM, by Sir W. S. Harris. New Edition, revised and 

enlarged by H. M. Noad, Ph.D., F.R.S. With 165 woodcuts. 
3s. Gd, 

11. HISTORY AND PROGRESS OF THE ELECTRIC TELE- 
GRAPH, by Robert Sabine, C.E., F.S.A. 3s. 

72. RECENT AND FOSSIL SHELLS (A Manual of the Mollusca), 
by S. P. Woodward. With Appendix by Ralph Tate, F.G.S. 
Gs.6df. ; in cloth boards, 7s. Gd. Appendix separately, Is, 
79**^. PHOTOGRAPHY, the Stereoscope, &c., from the French 
of D. Van Monckhoven, by W. H. Thornthwaite. Is. Gd. 

96. ASTRONOMY, by the Rev. R. Main. New and Eularj^ 
Edition, with an Appendix on “ Spectrum Analysis.” Is, 6i 

133. METALLURGY OF COPPER, by Dr. R. H. Lamborn. ^ 

134. METALLURGY OP SILVER AND LEAD, by Lamborn. 

135. ELECTRO -METALLURGY, by A. Watt. 2.s‘. 

138. HANDBOOK OF THE TELEGRAPH, by R. Bond. New 
and Enlarged Edition. \JSiearhj rcadij, 

143. EXPERIMENTAL ESSAYS— On tlio Motion of Camplior 
and Modern Tlieory of Dew, by C. Tomlinson. Is. 

173. PHYSICAL GEOLOGY (partly based on Portlock’s “Rudi- 
inonis of Geol^'gv”), by Ralph Tate, A.L.S., Ac. 2s. 

171. HISTORICAL GEOLOGY (pari ly based on Portloek’s “Rudi- 
ments of Geology ”), by Ralph Tate, A.L.S., Ac. 2s. Gd. 
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MISCELLANEOUS TREATISES. 

12. DOMESTIC MEDICINE, by Dr. Ralph Gooding. 2s. 

112*. THE MANAGEMENT OF HEALTH, by James Baird. U. 
113. USE OF FIELD ARTILLERY ON SERVICE, by Taubert, 
translated by Liout.-Col. H, H. Maxwell. Is. {jd. 

150. LOGIC, PURE AND APPLIED, by S. H. Emmenfl. Is. ^d. 

152. PRACTICAL HINTS FOR INVESTING MONEY, by 

Francis Play ford. Sworn Broker. Is. 

153. LOCKE ON THE CONDUCT OF THE HUMAN UNDER- 

STANDING, Selections from, by S. H. Emmens, 2s. 

NEW SERIES OF EDUCA TIONAL WORKS. 

1. ENGLAND, History of, by W. D. Hamilton. 5s.; cloth boards, 
6s. (Also in 5 parts, price Is. each.) 

5. GREECE, History of, by W. D. Hamilton and E. Levien, M.A. 

2s. ; cloth boards, Ss. 6(f. : 

7. ROME, History of, by E. Levien. 2s. 6d . ; cloth boards, 3s. 6d. 
9. CHRONOLOGY OF HISTORY, ART, LITERATURE, 
and Progress, from the Creation of the World to the Con- 
clusion of tlie P'ranco-German War. The continuation by 
W. D. Hamilton, P'.S.A. 3s. limp ; 3s, ()d. boards. 

11. ENGLISH GRAMMAR, by Hyde Clarke, D.C.L. Is. 

11*. IL\NDBOOK OF COMPARATIVE PHILOLOGY, by Hyde 
Clarke, D.C.L. Is. 

12. ENGLISH DICTIONARY, containing above 100,000 word-s, 

by Hyde Clarke, D.C.L. 3s. (ul ; cloth boards, 4s. 6c?. 

^ Yrith G rammar. Cloth bds. 5s. 6d. 

14. GREEK GRAMMAR, by H. C. Hamilton. Is. 

15 DICTIONARY, by Hamilton. Vol. 1. Gr.— Eng. 2s. 

Knglish— Greek. 2s. 

■ .. Complete in 1 yol. 4s. ; cloth boards, 5s. 

. with Grammar. Cloth boards, 6s. 

'^,;iiATIN GRAMMAR, by T. Goodwin, M.A. U. 

DICTIONARY, by T. Goodwin, M.A. Vol. 1. Latin 

— English. 2s. 

22. Vol. 2. English— Latin. Is. 6d. 

Complete in 1 yol. 3s. Off.; cloth boards, 4s.6tf. 

, with Grammar. Cloth bds. 5s. 6c?. 

24. FRENCH GRAMMAR, by G. L. Strauss. Is. 

25. FRENCH DICTIONARY, by Elwes. Vol. 1. Fr.— Eng. Is. 

26. Vol. 2. English — French. Is. 6f?. 

Complete in 1 yol. 2s. ; clbtji boards, 3s. 6d. 

^ Grammar. Cloth bds. 4s. 6<^. 
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EDUCATIONAL WOBKS. 


27. ITALIAN aRAMMAB, by A. Elwei. h. 

28. TRIGLOT DICTIONARY, hj A. Elwes. Vol. 

Italian— English — French. 2#. 

so. Vol. 2. Englisb— French — Italian. 2#. 

32. — ■■ Vol. 3. French— Italian — English. 2s. 

Complete in 1 vol. Cloth boards, 7s. ^d. 

— , with Grammar. Cloth bds. Ss. 6<- 

84. SPANISH GRAMMAR, by A. Elwes. Is. 

35. ENGLISH AND ENQLISH-SPANISH DIO 

TIONARY, by A, Elwes. 4s. ; cloth boards, 6s. 

with Grammar. Cloth boards, 6s. 

39. GERMAN GRAMMAR, by G. L. Strauss. Is. 

40, READER, from best Authors. Is. 

41 TRIGLOT DICTIONARY, by N.B. S.A. Hamilton. 

Vol,l. English— German — French. Is. 

42, Vol. 2. German — French — English. Is. 

43, — Vol. 3. French — German — English. Is. 

— Complete in 1 vol. 3s. ; cloth boards, 4s. 

j with Grammar. Cloth boards, 5s, 

44, HEBREW DICTIONARY, by Bresslau. Vol. 1. Heb.— Eng. 6s. 

— — , with Grammar, 7s, 

40. Yol. 2. English— Hebrew. Ss. 

—Complete, with Grammar, in 2 vols. Cloth boards, 12s. 
46». GRAMMAR, by Dr. Bresslau. Is. 

47. FRENCH AND ENGLISH PHRASE BOOK. Is. 

48. COMPOSITION AND PUNCTUATION, by J.Brenan. Is. 

49. DERIVATIVE SPELLING BOOK, by J. Rowbotbam. ls.6if. 

50. DATES AND EVENTS. A Tabular View of English History, 

with Tabular Geography, by Edgar H. Rand. 1 s. 

51. ART OF EXTEMPORE SPEAKING. Hints for the 

Pulpit, the Senate, and the Bar, by M. Bautain, Professor at 
the Sorbonne, &c. 2s. (yd. [Now ready. 

52. MINING AND QUARRYING FOR SCHOOLS, First Book 

of, by J. H. Collins. Is. (Sd. [JVote ready, 

53. PLACES AND FACTS : A Compendium of Geography. Is. 


THB 


SCHOOL HAHAGERS’ SERIES OF REARING BOOKS, 


Adapted to the Requirements of the New Code of 1871. 

Edited W the Rev. A. R. Grant, Rector of Hitcbam, and Honorary 
Canon of Ely ; formerly H.IiI. Inspector of Schools. 

s. d. s. d. I s. d. 

First Standard 0 3 Third Standard 0 8 Fifth Standard 1 0 
Second „ 0 G Fourth „ 0 10 1 Sixth „ 12 


Lessons from the Bicle. Part 1. Old Test. D. [grapby. Is 2d 
I^ESSONS prom the UiBLB. Part 2. New Test., and Scripture Geo- 
Or the two parts hound in One Volume, price 2s. 
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LATIN AND GREEK CLASSICS, 

'WITH EXPLANATORY NOTES IN ENGLISH. 


LATIN SERIES. 

1. A NEW LATIN DELECTUS, with Vocabularies and 

Notes, by H. Young U. 

2. C^SAR. De Bello Gallico ; Notes by H. Young , , 2». 

3. CORNELIUS NEPOS; Notes by H. Young ... Is. 

4. VIRGIL. The Georgies, Bucolics, and Doubtful Poems; 

Notes by W. Eushton, M.A., and H. Young . 1«. Gc?. 

5. VIRGIL, ^neid ; Notes by H. Young . , .2a. 

*6. HORACE. Odes, Epodes, and Carmen Seculare, by H. Young la, 

7. HORACE. Satires and Epistles, by W. B. Smith, M.A. la. 6<?, 

8. SALLUST. Catiline and Jugurthino War; Notes by 

W. M. Donne, B.A : . la. 6(f. 

9* TERENCE. Andria and Heautontimorumenos; Notes by 

the Rev. J. Davies, MX . . . . . U,6d, 

10. TERENCE. Adelphi, Hecyra, and Phormio; Notes by 

the Rev. J. Davies, M.A 

11. TERENCE. Eunuchus, by Rev. J. Davies, M.A. , la, 

Ab«. 9, 10, and 11 in 1 vol. cloth boards^ 6a. 

12. CICERO. Oratio Pro Sexto Roscio Amerino. Edited, 

with Notes, &c., by J. Davies, M.A 

14. CICERO. De Amicitia, de Scnectute, and Brutus ; Notes 
by the Rev. W. B. Smith, M JL 

16. LIVY. Books i., ii., by H. Young .... la, 

16^^. LIVY. ♦'Books iii., iv., v., by H. Young . . . la. 

17. LIV^. Books xxi., xxii., by W. B. Smith, MX . la. 

19. CATULLUS, TIBULLUS, OVID, and PROPERTIUS, 

Selections from, by W. l^dham Donne . . . •2a. 

20. SUETONIUS and the later Latin Writers, Selections fri)m, 

by W. Bodham Donne 2a. 

21. THE SATIEES OP JDyENAI/,byT.H.S.Eicott,MJl., 

of Queen’s College, Oxford 1.. 6d. 
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